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PREFACE. 



In submitting the following tables of properties of 
Steel Beams, Channels and other structural material, 
with tables of strength, etc., we call attention to the 
fact that they are computed from recent tests and 
experiments. Although Steel for general construction 
has been only recently introduced, yet so rapid has 
been its adoption that all architects and engineers 
who have kept pace with the time appreciate its 
advantages and adopt it for all work of any magni- 
tude in preference to wrought and cast iron. The 
advantages are greater strength and less weight, vthe 
materi'al can be made to required specifications and 
can be inspected at all stages of its manufacture. 

We have discontinued making Iron Beams and 
Channels. We regard our sections of Steel Beams, 
Channels, Angles, etc., as the most desirable, being 
the result of our experience. Some of them are 
lighter sections than made by other mills. We call 
attention to diagrams showing details. 

We are manufacturing Steel Columns of various 
kinds, notably the " Larimer Column," which is one of 
the best now on the market. It has proved by tests 
made and comparison with other Columns to be 
superior in strength, simplicity in construction, meth- 
od of connecting, etc. 
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Preface to Second Edition. 



In this second edition of STANDARD STEEL CON- 
STRUCTION, we present standard sections of Steel 
Beanns, Channels and Angles, as adopted by the 
American Association of Steel Manufacturers, Janu- 
ary, 1896, and new tables of properties and safe 
loads ; also standard sizes and weights of Larimer 
Columns, with tables of properties and safe loads. 

We also present diagrams of 20 inch Beams, and 
properties and safe loads of 20 and 24 inch Beams ; 
also diagrams of additional shapes and standard 
details of roof trusses. We have adopted a different 
method of numbering our shapes, and call attention 
to the new system as shown herein. We have added 
to our steel production an open-hearth basic steel 
plant of large capacity, and can supply these shapes 
In Open-Hearth Steel to standard specifications. 
So satisfactory has been our product of Soft Besse- 
mer and Open-Hearth Steel that we have discon- 
tinued the manufacture of our brands of refined iron, 
and have substituted In all our work our special 
grades of steel. Our customers, who have used the 
steel in large quantities, are thoroughly satisfied with 
the results. 

JONES & LAUGHLINS. LIMITED. 

Chicago, July, 1896. 
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DIAGRAMS OF SHAPES 



MANUPACTUIICD BY 



JONES & LAUGHLINS, LIMITED. 



M^ 



JONC8 A LAUQHLINS, LIMITED. 



PLATI QIRMR. 
BTKIL. 




Web 24 x,^ 
Angles x 3>^ 
Stiffenef*. Angles 3x2^ 




S* 12^- 

For table giviufir safe loads bee pages 101 and 105. 
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PLATS CIRDSR. 
•T»U 



2Q 



Stiffened Angles 3x2^ 




'iO% 



■i 



For table grlring safe loads see pages 106 and lOt. 
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STKBU 



CE 






I! 



; t 




P ^ 



■J, 



o. 3G 

Angler 5 « 3 
8t IITb ner A n glet d*x 2H 



HQ?^ 



3 



For tables giving safe loads see pages 107 and 108. 
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PLATE GIRDERS. 
STEEL. 



|No.4G 



Web 18 x^ 

AnM«s,5x8 

Stiffener Aogles 8x2)^ 




tOH- 



For toble glrliiir Mkfe load* see paflret 108 and 109. 
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STANDARD SICTIONS, 
8TUL BKAMS. 



2.B75"-- 




JONES & LAUQHLINS, LIMITED. 



10} 



STANDARD 8ICTION8. 
STIKL BEAM8. 



B. 2Vi 

66, 60. 66 & 70 Ibt. 



y— 2.77 



STANDARD CON- 
NECTION ANGLES 
FOR 18" SEAMS. 



r-t-f- 



in 



IH IH 

J 2" holes. 
2-6"x6"x,V'L-rir. 








1^1 




a 


o6 66 CO o6 


5 


oooo 


B 
inches. 


6.000 
6.095 
6.177 
6.259 


N 


gsgg 



H- ^-6v269'-- il 

See next page for Properiies and Safe Loads. 
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STANDARD SECTIONS. 
STEEL BEAMS, 

B. 3. 

SO, 66, 70, 76, & BQ lbs* 
Ibi. 
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STANDARD 8KCTION8. 
STEEL BEAMS. 

Br7. 
2G, 30, BS & 40 

LBS. 0.4l' 



i 






.,^0- 



JttW 




BrG. 




o:af7" 



Brio 



15, I7>i&20 _ , 

■ LBS. .. o.Wy^ f 




1 



-7^'-— -I 
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STANDARD SIOTIONS. 
STIKL BtAMS. 



BHI. 




BH2. 

-f--f-mQ5|^.l2j^,l45^ LB8. 




B.-I3. 
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STANDARD SECTIONS. 
STCEI. CHANNELS. 



C -I , 

33,35.40,46,60 &. 06 
lbs. 



"U^km^ 



-+6- 




_^,-J.X, 
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Cr2. 
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m 20'. 


,25,30,36 & 40 
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^-^-^■>^ 


.*-. .i 






» -1 


1 Cr*. H 


3 


K I3M,I6.20&2B ■ 




■' 






JONES & LAUQHLINS, LIMITED. 



15 



STANDARD SECTIONS. 

STEEL CHANNELS. 

C.-6. 

lbs. I^i 




6- "-^ 




C.-9. 

2 f 




k- 



C.-IO. 

0.17" 9/^1 ^ 



!l 




t 3 ^ 
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JONKS & LAUQHtlNS. LIMITED. 



STEKL. 
OAR TRUCK CHANNEL. 



C. I I. 



Hft 




2l,a3 to 20.4 



JONCS & LAUQHLINS, LIMITED. 

V 



umiMm ooLUMi 
rriiL. 




L. C. 1 
95X to 141 X lbs. 





L. C. 2 
74X to lOlX lbs: 



9«e p«ges ll« and 115 for safe IoiuIb. 
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JONES & LAUQHUNS, LIMITED. 



LARIMER COLUMNS. 
STEEL. 




L. C. 3 

61X to 71X lbs. 




L. C. 4 

58X to ®1X lbs- 



See page 116 for safe loads. 



JONCS A, LAUaHLINS, LIMITED. 

LARIMER COLUMNS. 
flfTEEL. 
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L. C. 5 
42 to 52 lbs. 




L. C. 6 
3e^ to 46>^ lbs. 




L. C. 7 
81 to 86 lbs. 




L. C. 8 
26 to 81 lbs. 



, gtf — _^ 



1 



See pages 117 and 118 for safe loads.-, 
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JONES AND LAUCHLINS, LIMITED. 
PITTSBURGH - CHICACD. 
_ STCCL OONStRUOTION 

SHOWING 

FIRE PROOFING am CONNECTIONS 

FOR LARIMER PATENT COLUMN 
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LARIMER COLUMN, 



Mm 
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QROOVKD STKKL. 
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LARIMER COLUMN 

•MWIMt NCTMH tt •MICALINa 
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GROOVED STEEL. 
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JONES 1^ LAUOHLINS, UMITKD 



EQUAL LEQQED TEES. 

T.I. T.2. 

j. 4IL ^ |. -4'^ A 





T.3. 



SH-—i 




^ 




L:^ 



T,5. 

3-1- 




7.86 lbs, 



>M 
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EQUAL LEQQED TEES. 





1.65 



T. 17. 




T. 16. 

1.95 lbs. |~ 



T. 10. 




o.g lbs, 
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JONES 4 LAUQHLINS. LIMITED. 



UNIQUAL LEOQED TKES. 
8TEKL. 

T. 20. 

fc 41.' M 




IB Lbs 
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UNKQUAL LEQOKD TKES. 

STEEL. 

T. 23. T. 24. 




v^ 




Jl? 



T. 25. 




8.G lbs 




3.0 lbs. 





JONKS 4 LAUQHLINS. LIMITCD. 



STANDARD SECTIONS 
STEEL ANGLES 
WITH EQUAL LEGS. 
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Jones 4t LAuaHUNtti LiMiTCOi 
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•TANOARIl BIOTIONS 

8TiEL ANOLCS 
WITH UNEQUAL LK08 
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JONKS «. LAUQHLINS. LIMITCD. 



SPKCIAL SECTIONS OF ANCLES 

MADE TO ORDER 

EQUAL LECS 

STEEL. 





M'. 
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HBft«^ 



CALlFOnJi 



8PECIAL SECTIONS OF AN< 
MADE TO ORDER 
UNEQUAL LEGS 
STEEL. _ 
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JONES «. LAUOHLINS. LIMITED. 



KQUAL LBQCnO AtlOLK8. 

Special light sections 

simn.. 




ilQNCS «. Lauohlins, LIMITCD. 



SPIOIAL SKCTION8 OF ANQLB8 
MADE TO ORDKR 
STEEL. 
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JONES A. LAUONLINS, LIMITED. 



MISCELLANEOUS 
STEEL. 
CURVED SLED SHOE. 

M.I 



SHAPES. 

DROPPER BAR. 

M.8 

7.0 lbs. 




7.6 to .7.25 Ibt. 

;„ ^'- ^ 

M.2 




M.O 

0.76 Ibt. 




JONES «. LAUaHLINS, LlMITCD. 



MI80KLLANIOU8 SHAPK8. 

8TKEL. 

SCREEN BARS. 



M.22 




-— IH'-— -i 
M. 32 CULTIVATOR 
12.5 lbs. BEAM. 

M.33 



JONCft & LAUGHLINS, LIMITED. 
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MligiLLANCOUS SHARKS 
STEEL. 
M. 52 CHANNEL TIRES 

l.TBlbt. M.53 M.54 M. 55 m ra 




4?f|tt 



M.57 M.58 M.50 

0.44 lbs. 0.64 lbs. 0.63 lbs. 1 



M.62 
3.76 lbs. 
■ -3-«-"— ^ 




J^ -If- T 

M.63 

,1.63 lbs. 




'^■^^m:-6-4~*^ 



M.65 

4.25 lbs. 




JONCS & LAUGH LI NS. LIMITCD 



HARVSSTSII TIRSS 
STSSL. 

M.68 

. 6.126 lbs.. 



m 



-- ^■- i 

M.69 
4.1 lb*. 



m 



^ -an-- i 






M.70 

7.l26ib>. 



r)^ 



5, : ^ ^ 



t^^S 



N»^ 



ta'^S^l'lk 



jax!^ 



— ^"— — 
M. 72 

8.0 ItM. 



1^ 24'---4"--«^--*---H6---*--4lJ«-f-----«*^----n 




HARVKSTSR SPOKSS 
STKKL. 






M.80 

H^H- :*— -T^'^ *.-.^'l„« 
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OOLD ROLLSDt 

RIAFni and HARVKSTSII FINQSII BAKS. 

AOOURATSLY FINISMSD and STIIAIQHTINSD. 



k * 




T' 






I — 1^'^' -- 
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H. 1 






6.2 Ibi, 
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^ i 



* — -ifii 

H. 2 

4.2 Ibi. 



ED 
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i^ar^ 



-+»,;-.- 





" H, 5 

S.3T6 llM. 
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:x 






-a^tf- * 



..-a^- 
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JONKS & UlUaHLINS. UlilTCD. 



OOLO IIOLLKO. 
mUUSBll And HARVKSTSII FINQBll SlUlS. ^ 
AOOVRATKLY FINISMKD and STRAIOMTMilO. 




¥-| 




^ h>i---— 1 



H. 9 

2.86 lb«. 



je 1-1^,. 



H. 10 




1.8 lb«. 



r— -4-»cf? 




l-^fi-'— 4 
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HOT 1IOLLSD. 
RIAFni anfh MAhycsYsir FftlQKII BARS. 




-— IH 



'i-^.J 



I 



Jt.._ 



H. 17 



8.0 lbs. 



H. 18 

2.03 lbs. 

h IK--— 




-2-%«^— *: k 2-^''^- 
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JONCS & LAUOHUNS. LiMITCD. 



8TCCL T RAILS. 




S. 14 



HS-i 



S. 1 5 , * 




^Ci 



ForJ.&L.86lb.Rail For J.AL^OIb.Rall 



^m^ 
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«TKKL T RAILS. 



i'7 



3* 26 lbi» ^«^; 




-2?i^ 



44 



J ON en & LAUQHUN8, LIMITCD. 



rrSKL STRKCT RAILS. 






R 9 

47 Ibi' par Ymrd 



T 



A. 



Ts-m^ 



From 47 Ibt. 1o &S.4 tbi, p*r Y*rd. '*"£; ^ 



/X — ! — P\ ^^ ^^ 



r^} 




^4^- 

From 87 Ibt. to 46 V( lbs. per Yard. 



R. n 

' 80 Ibt. per Yard 
.^%ii 




Ff^m 



4^ 



From 87 Ibt. to 86 Ibt. per Yard. 



R. 12 

82H lbs. per Yard 




From 24H Ibt. to 86 Ibt. per Yard. 
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ANGLE SPLICES. 
STEEL OR IRON. 





S. 5 

Ih Ibi, ptr ft 



^ 



1% 



S. 6 




i Hi— 




9K Ibi. pwt ft 



1,'S. 12 

^^^ Ibt. ptr ft. 




46 



JONKS & LAUQHUNS. UMITKD. 



ANGLE 8FLICC8. 
8TCCLOR IRON. 



8. 15 





S. 21 
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SYMBOUCAL SHAQTNQ AND CCa.QRS. 

For Crou ^totkmt 0/ Oifftrant Kattria^M. 




LEAD oq GAQfSiT M&TAL 
Pojftmr Gre^' 
J 




CONCRETE 

M 



Om STOM£ MASONRY 




Wl^OUOHT^IflCMI 



BRASS 

/iM/ian feZ/ow. 
H 




INDIA RUBBER 
K 





HUCFJ'^E MA:;:.GKR^ COUFliSCC' J^UDGLE MALaOWm 



m^m^/m^\ 



m^^^SS. 



BRIOK 
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SIZES WE CAN ROLL. 



ROUNDS. 


•OUARCS. 


DiAnriB. 

IltCBIB. 


DUXBTSB. 
IXCHIS. 


DiAMBTXB. 

Inchbs. 


SiDB. 
IHCHXS. 


Side. 

IKCHIS. 


7i 
7 

6* 
« 

6i 
« 

6* 

6* 
6i 
61 
6J 
6* 
6 

^ 

41 

4» 

4i 

4» 

4i 

4t 

4 

81 


8* 
8» 
8i 
8* 
8i 
8i 
8 

2i 

8* 
. 21 
2* 
21 
21 
S 

1« 

U 

m 
i» 

lA 

U 

lA 

1* 

lA 

11 


lA 

U 

lA 

1 

it 
i 
it 
f 

H 
* 
A 
H 
1 

U 
A 
if 
t 
U 
A 

No, 2 

A 

No. 8 

1 
No. 4 

A 
A 


4 

81 

81 

81 

8 

21 

2* 

2t 

21 

21 

21 

2 

lit 

11 
lit 

u 

lil 
1* 

lA 

U 

lA 

11 

lA 

U 

lA 

11 

lA 


1 

it 
1 

it 
1 

H 
i 
A 

a 
1, 
u 

A 
» 
f 

A 
A 

1 
A 
A 



OVAL. 

H,U, 14,1,1,*, I, i,A,l,A. 

HALF OVAL. 

2i, 2, U, li, li, li, 1, J, 1, f , A, 4, A. |. 

HALF ROUND. 

2,U, U, li, H, 1, *, *, f, Ar, i, A, l» A- 
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SIZES WC CAN ROLL. 
PLATS. 

14, 12, 10, 9, 8i, 8, 

6, 5f , 6i, 6i, 5, 4i, 4i, ) X ito2. 

4,8f,8|,3i,8|,8i,8i,3,l 

2J,2f, 2|and2i, 

2J, 2i, 2, 1}, IH and U X A to U. 

ltt>H,lAandUxAtx>li. 

lA»l|,lAandliX Atol. 

lA, H and 1 X A <» 1- 

iandlX Atof 

i X A to A. 

HOOPS AND SANDS. 

mxi. 

i:'«.«St'J''*;i ixNo.lltoNo.4 
6f , 6i, 6, 5i, 5i, 5 and 4i, ) 

4. 8f , Sh 3f , 3i and 3i X No. 11 to i. 

8, 2J, 2i and 21 X No. 16 to i. 

3i, 2i, 2i and 2 X No. 16 to i. 

1|, If*. U and Itt X No. 17 to i. 
If, 1 A, U and 1 A X No. 18 to i. 
If. lA, U and 1 A X No. 20 to h 
li, 1^, 1 and ^ X No. 20 to i. 
I and rt X No. 21 to i. 
1, H and f X No. 22 to i. 
A and i X No. 23 to i. 
I X No. 17 to i. 
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SHEET STEEL. 

(Partridge Gauge.) 



MADE ON CHILL ROLLS 

Thickness. Width. 

No. 30. 



No. 27. . . 
26... 
25... 

No. 24. . . 



No. 22. . . 
21... 
20... 

No. 19. . . 

18... 

No. 17... 

No. 16. . . 
15... 

No. 14. . . 
13... 

No. 12. . . 

11... 

10... 

9... 



Maodmum 
Length. 

18"to30'' 8 feet. 

18"to30" 8 '* 

18"to30'' 8 " 



18"to80" 9feet. 

18" to 30" 10 feet. 

18" to 86" 10 feet. 

18" to 36" 10 feet. 

18" to 36" 10 feet. 

18" to 42" 10 feet. 

18" to 36" 16 feet. 

87" to 42" 12 *' 



18" to 36" 20 feet. 

87" to 42" 12 " 
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JONC8 & LAUQHLINS, LIMITED. 



Thlcknew. 



No. 16 

No. 14 

No. 11&12 

No. 10 



No. 9 



PLATE STCCL. 
MADC ON CHILL ROLLS. 



Width. g?SS 

( 24 to 80 
' 81 to 86 



• Ol lO oo 

I 87 to 42 
24 to 80 

• 81 to 86 
I 87 to 42 

24 to 80 

• 81 to 86 
I 87 to 42 
I 24 to 80 
•81 to 86 
I 87 to 42 

24 to 80 
81 to 86 
87 to 42 



12 
10 

8 
14 
10 

8 
18 
15 
12 
24 
18 
14 
26 
20 
18 



Thlcknew. 
Inches. 



No. 8 



No. 7 or A - 



A&i 



'24 to 80 80 
81 to 86 22 
87 to 42 18 



24to80 28 
81 to 86 

87 to 42 



'24 to 80 
81 to 86 
87 to 42 



20 
16 



26 
20 
16 

25 



20 to 24 

25to80 20 

81 to 86 16 

L87to42 12 



Thickness. 
Inches. 

A&i 



PLATE STEEL. 
MADE ON SAND ROLLS. 



Width. 



44 to 48 
49 to 52 
44 to 48 
49 to 52 
20 to 24 
25 to 80 
81 to 86 
87 to 42 

48 to 48 
I 49 to 52 
^20 to 24 

25 to 80 
81 to 36 
37 to 42 
43 to 48 

49 to 52 
20 to 24 

125 to 80 



MwEi'm 

Length 

Feet. 

18 

16 
16 
14 
25 



17 
15 
18 
11 
20 
16 
18 
12 
10 
9 
16 
18 



Thickness. 
Inches. 



Width, jsjs:^ 

inches. I^^ 
11 
9 

8 

16 

14 

11 

9 

8 

7 

14 

12 



8 

12 

10 

8 

7 



31 to 36 
.37 to 42 
I 43 to 52 

18 to 20 

20 to 24 
25 to 80 
31 to 86 
87 to 42 

^43 to 52 
'18 to 20 

21 to 24 
25 to 30 

^31 to 86 
18 to 20 
21 to 24 
25 to 80 

L81to86 
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ELEMENTS OF STANDARD STEEL BEAMS. 

-HI 




d 

Ins 
80 


H 

100 
95 
W 
85 
80 

80 
75 
70 
64 

100 
95 
90 

85 
80 

80 
75 
70 
65 
60 


b 
Ina. 

7.294 
7.220 
7.147 
7.073 
7.00 

6.486 
6.412 
6.888 
6.25 

6.792 
6.694 
6.506 
6.496 
6.40 

6.892 
6.294 
6.196 
6.098 
6.00 


t 
Ins. 

0.894 
0.820 
0.747 
0.678 
0.600 

0.785 
0.662 
0.588 
0.500 

1.192 
1.094 
0.996 
0.898 
0.800 

0.962 
0.884 
0.786 
0.688 
0.590 

0.763 
0.664 
0.566 
0.468 
0.410 

0.828 
0.706 
0.583 
0.460 

558 
0.436 
0.35 


B 

Ins 

0.66 
0.55 
0.80 

0.69 

0.41 

0.46 
0.35 


a 
Ins 

4 
3i 

3i 

8J 
3i 
8| 
3i 
3i 

I' 
8 
3 
3 

3 

3 

2} 
22 


11 

NO 

n" 
\r 

U" 

H" 

U" 
18" 


d 
Ins 

10 
9 

8 

7 
6 
5 

4 

3 


II 

40 
36 
30 
26 

86 
80 
25 
21 

25.25 
22.76 
20.25 
17.75 

20 
17.6 
15 

17.25 
14.75 
12.25 

14.76 
12.25 
9.75 

10.5 
9.6 
8.5 
7.5 

7.5 
6.5 
5 5 


b 
Ins. 

5.101 
4.964 

4.80r 
4.660 


t 
•Ins. 

0.761 
0.604 
0.467 
0.810 

0.747 
0.584 
0.421 
0.290 

0.542 
0.451 
0.860 
0.270 

0.460 
0.855 
0.260 

0.476 
0.358 
0.280 

0.504 
0.367 
0.210 

0.410 
0.886 
0.263 
0.190 

0.366 
0.268 
0.170 


8 

Ins. 

0.31 
0.29 

0.27 

0.25 
0.23 
0.21 

0.19 

O.K 


a 
Ins 

2S 


u 

U" 


20 


4.787 
4.624 
4.461 
4.880 


2.i ir 


15 
15 


4.272 
4.181 
4.09 
4.00 

8.87 

8.765 

8.66 

3.675 
8.463 
3.330 

8.294 
3.147 
3.000 

2.880 
2.806 
2.783 
2.660 

2.626 
2.428 
2.330 


2i 

21 
2 


iJ" 
11" 

7 


15 

12 
12 


60 
55 
50 
45 
42 

55 
50 
45 
40 

40 
35 
31.5 


5.853 
5.754 
5.656 
5.558 
5.500 

5.618 
5.496 
5.878 

5.250 

5.206 
5.085 
5.000 


n 

1/. 


1 

A" 
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JONC8 Sk LAUOHLINS, LIMITED. 



ELEMENTS OF STANDARD STEEL 
CHANNELS. 




,d -»! 



i 







b 1 I 

Ills. IllE. 


Ilia 


Ids 


II 




II 


Ins. 


t 
TllK. 




a 






dA 


a.F^o.ffiii 




2' 






10- TS 


S.51Q 


o.eao 




u 






&U 


3.733 7713 




2,' 






n;s& 


'i£.4db 


0.526 


14 




15 


45 


3.(;3K0.t^3A 


0.4i^ 


11'^ 


T 


14.75 


^.auo 


0,4SOO,20 


1} 


la" 


4U 


3,538 U. 538 




1 r 




I2.tt5 


^.IVb 


D.31& 




H 






85 


3.4-44>U^40 




u 






f».75 


i.im 


0.210 




M 






;ia 


a.4U>Xi,J00 




Ij^ 




















40 


a.4ioa.'nw 




B 


' 




15.50 


p, m^ 


0.5flB 




in 






3ft 1 


^.!£DO(l.im 




il 




1 a 


13 00 


2.1»J6 


n ddA 




p 




n 


iJD 


a.T7U0,&13a,S8 


li 


ir' 


1 1^ 


10.50 


a.twa'o.ffis 


U.a) 


Tj( 


U" 




25 


a.U50 0,390 




ii 






Ef.DO 


i,esoa.afio 




U 






atj.5 


i!,04Dt}.28U 

1 




li 


















3U 


a,isso.S2» 

"A cm O.UBJ 




S 
f 






11.50 


2Mi 


tK484 




ii 




1(t 


-^ 


S,8(M0 534'U.21 


P 


*r 


5 


*.oo 


i.t^i 


o.sar 


U.IU 


ft" 




«0 


S.747 U.37M 




W 






6W 


1.7&0 


0.190 




i 






15 


3,mK^|0/J4^^ 




n 

































35 


g.fln'o.eH 




1? 






T^ 


L7OT 


0.33T 








» 


^20 


i>.&^i!u.4ai 


O.SJJ 


H 


ji" 


J 


0.2a 


1.054 


0.3M 


0.18 


1 


A" 


iri 


a.-lTtiU.SSK 


H 




«,^ 


1,B(«U 


O.ISU 










13. £5 


a mosaic 




H 




















31.25 


:! G28 588 




n 




. 


6,m 


1 fpCifi 


OafiC 










18 T5 


s safi.u 49t$ 




u 




, ^ 


5 00 


l,:'nlti II 2iiK0,.1T 


iS 


ft" 


a 


1« Uh 


^444 11 4tM 


0.£* 


u 


U" 


1 


4 tlO 


1 lUtl} I7lk 




1.1. i,*! 


2.3^2 0.312 




1^ 
















11 25 


2 2W0 tKU 




u 
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TEES. 

WEIGHTS AND DIMENSIONS OF 
JONES ^ LAUGHLINS, LIMITED, TEES. 



Section 


Size in Inches. 




Thickness of Metal. 


' 


Weight 
per 


Number 


Flange 


stem. 


Flange. 


Stem. 


Foot. 


T20 


4 in. 


5 in. 


iin. 


toi in. 


iin. 


to| 


in. 


16.00 


T21 


4 " 


4f- 


i " 


«| " 


i " 


"« 




15.50 


T22 


4 " 


4i'* 


i** 


it B, it 


i " 


"« 




15.00 


Tl 


4 " 


4 ** 


i " 


U ft <( 


i " 


"* 




14.00 


T2 


4 " 


4 '* 


A" 


"H" 


7 << 


"H 




12.00 


T8 


8i** 


8i" 


7 (( 


** X ** 


7 << 


"i 




10.40 


T4 


8i** 


8i** 


■ H 


"A " 


4 ** 


"A 




9.80 


T28 


8i*' 


8 '• 


A" 


"i " 


A" 


"i 




9.80 


T24 


8i" 


8 *' 


1 " 


"A " 


* " 


"A 




9.00 


T26 


8 ** 


8i" 


A" 


** i ** 


A" 


"i 




9.00 


T25 


8 " 


8i" 


1 " 


"A " 


1 " 


"A 




8.60 


T5 


8 *' 


3 " 


1 " 


"A" 


i ■' 


"A 




7.85 


T6 


8 " 


8 " 


A" 


a ■ (( 


A" 


"1 




6.60 


T7 


2i" 


2i" 


V" 


** -A- ** 


i " 


"A 




6.82 


T8 


2i" 


2i" 


A" 


" 1 " 


A" 


"* 




5.40 


T28 


2i" 


2 " 


A" 


*< 11 << 


A" 


"H 




4.80 


T9 


2i" 


2i" 


f" 


"H " 


A" 


"H 




4.62 


TIO 


2i** 


2i" 


"A" 


i J' 


"A 




4.12 


Til 


2 " 


2 " 


i " 


"A " 


i *' 


"A 




3.50 


T27 


2i*' 


If" 


i " 


"A" 


i " 


"A 




8.90 


T18 


H" 


U*' 


i " 


"A " 


i " 


"A 




3.00 


T12 


If- 


If" 


A" 


"A " 


A" 


"A 




2.38 


T14 


H" 


U" 


i " 


"A " 


i " 


"A 




2.62 


T16 


U" 


U" 


A" 


"A" 


A" 


"A 




1.90 


Tie 


H" 


U" 


i " 


(t j» (< 


i " 


(( JL 




1.95 


T17 


U" 


U" 


A" 


** A ** 


A" 


(( 7. 




1.55 


T18 


1 " 


1 " 


A" 


(i 7 (( 


A" 


** A 




1.25 


T19 


1 " 


1 " 


i " 


tt 7. «* 


V" 


" A 




0.90 
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JONES Sk LAUOHLINS, LIMITED. 



JONES A, LAUGHLINS. LIMITED, STANDARD 
ANGLES. 

Weights per foot, corresponding to thickness varying by ^^ inch. 
EQUAL LEGS. 



Size in 
Inches. 



y* 



H 



ih 



% 



n % 



6 x6 
4 X4 
3H X 3H 
3 x3 
2^* X 2H 
2 x2 

Wi X IH 
1 xl 



8.2 



17.2 
11.2 

9.8 
8.3 
6.8 
5.3 
4.6 



19.6 
12.8 
11.1 
9.4 

7.7 



21.9 
14.2 
12.3 
10.4 



24.2 
15. 
13.5 
11.4 



26.4 
17.1 



28. 
18.5 



30.933.1 



UNEQUAL LEGS. 



1^1 Jie in 
Iitchas. 


*B 


A 


M 


^a 


%\ 


I'i 


% 


A 


K 


l\ 


at 


n 


% 


i X4 










12.3 


H.2 


m,2 


18.1 


19.0 


21.8 


23,6 


25.4 


ar.t 


fl xa!4 












11. I\ 


13. S 


15.3 


17J 


le.o 


20.0 


sa.3 


iM.O 


25.7 


6 X3^ 












10. J 
9.7 


ISO 
11.2 


12.fi 


Ja.2 
142 


10.7 
15.7 


18.3 
17.1 


ie.8 

IS. 5 






s x:i 










is.5 




A 3C3 










7 1 


S.5 


^M 


11J 


12.3 


13 J> 


H.S 


i&.d 


*.». 


. ,. 


^% % 3 










fl fi 


7.8 


0.0 


10.2 


l\A 


12.5 


.*„ 


.... 





.... 


S!4x^S^ 










fl,0 

5,4) 


7-2 
S.3 


8.3 
7,5 
11. 




10 .B 












3 XSH 












SH»2 




;.8 




,,,, 






.,., 


,.,. 
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SPECIAL SECTIONS OF STEEL ANGLES. 

Weights per foot, corresponding to thickness varying by ,<« inch. 
EQUAL LEQ8. 



Inches. 


M 


A 


H, 


iV 


?ii 


iV 


44 A 
M.a! 




13,6 


23.6 
14.7 


25.4 


h 


3iix3?4 


2A 


■11 


4,^ 
3.6 


5,B 


7.8 


7 S 


27 I 


2%x2^, 


£ B ^6 


^Rl 































UNEQUAL LEGS. 



Sizes, 
luches. 


% 


^B 


H. 


A 


% 


i'b 


y* 


16.1 
13.3 
11.1 


H 


H 


21.0 
17.2 
14.3 


22.6 


% 


5 Z4 

4 ZSH 




.... 




..... 


11.0 
9.1 
7.7 
6.2 
5.9 


12.8 
lO.'fe 
8.8 
7.2 
6.8 


14.5 
11.9 
10.0 
8.1 
7.7 


1 
17.819.4 

14.6 irvO 


24.2 


8«x2f^8 
3^x2 
3 x2 




3.1 
2.6 
2.4 
2.1 
2.0 

1.0 


4.3 
4.0 


6.4 
5.3 
5.0 


12.2 


13.3 




2y»xl3i 














2% xlH 


3.2 

2.8 
2.7 
2.6 


3.9 
3.4 
3.3 


4.6 
4.0 
3.8 


5.3 


6.0 














2 xlH 














2 X 196 


















IXxlH 
1 X 3i 
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JONES 4 LAUOHLINS. LIMITKD. 



m 
m 
u 

z 

O 

X 
H 



X 

o 

z 

> 



o 

z 

> 
> 
u 



o 

< 
o 
z 
< 

10 

ll. 
o 

10 

< 

U 

< 












ss 



THODtSOdCD 



CO iO «5 '^ '^ 



i~H CD CD 00 
^ CO 00 CO 



K3 ■^ "^ "^ CO 



00 CO CO CO O) 



l>»OCQO 



800t-COTH 
■f^Oi to CO 

lA ^ CO CO CO 



THt*l> lOOO 
CO 00 00 CD ^^ 

coc^o9ccke() 



OOCQOOOCD 



s 



00 '5* '^^ CO !-• 



d T-t 1-t T-l T-l 



C« C<1 0* r-l rH THi-ti-HT-tTH 






'^r-IOiCD"^ 

'"^coi-ioflb 



1-H T^ 1-H tHt-ItHi-hO OOO 



00 l> 

do 






T^COCO^t-i 



CD-'i^COCOCO '^COCOOOtM OOyTcfoiGQ t^t^tHi-* 
MMMMM MMXMM MXMI^M M««HM 

CDCOCDOiO ^^SfSoCO CCCOC?C?<M Sr;?^',-. *** 



JONC8 A, LAUOHLIN8, UMITCD. 




CAST SEPARATORS FOR BEjlM^^;- r* 
Sepanton tot 90" beams are made of %" mel|l. ^ 

" *• 6" to 16" beams are made of H^N{| fegAL r j. 

** ** 6" beams and under are made of X^Trftttf^ 



DanoiTATiox or 

BSAM. 



In. 



lbs. 



DiSTANCBS. 



In. 



s^ 



in. 



in. 



lbs. 



5|| 



111! 



IbB. 



In 

lbs. 



8CPARATOII8 WITH TWO BOLTS. 



20 
20 


B-1 
B-2 


80 
64 


m 


?* 


1 


10 
10 


8i 


3 


0.38 24} 
0.88 |22 


a 


15 
15 
15 


B-8 
B-4 


80 
60 
42 


ii 


6 


: ■ 


7 
7 
7 


9 

8 
7* 


f 


0.26 
0.25 
0.25 


18} 

12 

11 


1 


12 
12 


B-5 
B-6 


40 
81i 


11 

lOf 


5} 
5f 


1 


St 


?l 


8 
8 


0.25 
0.25 


Si 


It- 









ONE 


•OLT. 






12 
12 


B-5 
B-6 


40 
31i 


11 
lOf 


n 


} 




?t 


It 


0.12 
0.12 


H 
» 


If 


10 
10 


B- 7 
B-7 


40 
25 


11 
lOJ 


6 

5i 


f 




5! 


!| 


0.12 
0.12 


7 


If 


9 
9 


B-8 
B-8 


85 

21 


'Si 


i* 


! 




4 


11 


0.12 
0.12 


S' 


It 


8 
8 


B-9 
B-9 


n 


8 


5 
4f 


f 




? 


11 


0.12 
0.12 


8 


il 


7 
7 


B-10 
B-10 


20 
15 


1! 


^ 


} 




Si 


1} 


0.12 
0.12 


4} 




6 
6 


B-11 
B-11 


17} 
12} 


?! 


4 
3} 


} 




? 


1} 


0.12 
0.12 


2} 


Jv 


5 
5 


B-12 
B-12 


'3 


7 
6i 




1 




8 


11 


0.12 
.0.12 


1! 


s 


4 


B-18 


7* 


5J 


3} 


* 




<i 


n 


0.12 


li 


J 


3 


B-14 


54 


5J 


3 


* 




« 


_i 


0.12 


U 


* 
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JONES Sk LAUOHLINB, LIMITED. 



STANDARD SPACING AND DIMENSIONS OF RIVET 

AND BOLT HOLES THROUGH FLANGES OF 

BEAMS AND CHANNELS AND 

CONNECTION ANGLES. 



TTrr 


d—ilh 


! 


STEEL BEAMS. 


STEEL CHANNELS. 


ANGLES. 




i 


M 








3 


u 






i 


8 






»- 


o 








1^ 


O 








** 




i 
5 


I 
1 

^ 


h 

r 


A 

1 


B 
1 


B 


1 
& 
I 
1 


ll 


A 

1 


B 

i 
1 


1 


i 


c 

a' 
•-• 


20 80 


* 


4 


5J 


15 


45 


* 


?t 


4| 


6 




8* 


20 


64 


i 


8i 


5 


15 


33 


J 


4A 


5 




2} 


15 
15 


80 
60 


i 


8f 
31 


6 

4? 


12 
12 


80 
20.5 


} 


3 


IJV 


4 




8i 


15 


42 


1 


3^ 


4A 


10 


25 


f 


3 


If 


3i 




2 


12 
12 

10 


40 
31.5 

25 


■■ 


8 

^ 

2f 


4A 


10 

9 
9 


15 

20 
13.25 


* 

i 

i 


If 


Si 
8 

2i 






9 

8 

7 


21 

17.75 

15 




2i 
2i 
2i 


4A 

4i 

4J 


8 
8 

7 
7 


16.25 
11.25 

17.25 
9.75 


J 


11 

1} 


tf 
* 


2 






6 


12.25 


o 


3 


4i 


6 


13 


f 


u 


4A 


If 






5 


9.75 




1* 


4i 


6 


8 


n 


4A 


H 






4 
3 


7.5 
5.5 


^ 




4A 


5 
5 

4 

3 


11.5 
6.5 

5.25 

4 


i 

1 


1* 


4A 
4A 


H 
1 

* 




H 








— 


. . . . 


A 



The spaces *' B " 
Standard Connection 



correspond with spacing given on page 68 for 
Angles. 
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NOTES ON STANDARD CONNECTION ANGLES FOR 
JONES Sk LAUGHLINS, LIMITED, BEAMS. 

The Standard Connection Angles for Jones & Laughlins, 
Limited, Steel Beams, illustrated on opposite page, are 
designed for an allowed shearing strain of 10,000 pounds 
per square inch, and a bearing strain of 20,000 pounds per 
square inch on rivets or bolts corresponding with an ex- 
treme fibre strain of 16,000 pounds per sauare inch in the 
beam. The minimum span length at ana above which the 
standard connections can be used with safety (the beam being 
loaded with its full capacity) are shown in the tables below. 
For shorter spans (the 1>eam being loaded with its full 
capacity) additional strength in the connection should be 
made. 

TABLE or MINIMUM SPANS FOR 

JONES Sk LAUGHLINS, LIMITED, STEEL BEAMS FOR 

WHICH STANDARD CONNECTION ANGLES MAY 

BE SAFELY USED WITH BEAMS LOADED 

TO THEIR FULL CAPACITY. 



Section 
No. 


Size 

of 

Beam. 


Weight 
per 
foot 


1^1 


Section 
No. 


Size 

of 

Beam. 


Weight 
per 
foot. 




B8 


15 in. 


80 


12.6 


39 


8 in. 


m 


7.6 


B8 


15 " 


70 


12.0 


B9 


8 *' 


m 


7.0 


B4 


15 " 


eo 


11.6 


BIO 


7 " 


20 


6.0 


B4 


15 " 


50 


11.0 


BIO 


7 ** 


16 


5.6 


B4 


15 " 


42 


10.6 


Bll 


6 " 


17J 


6.6 


B5 


12 " 


40 


8.6 


Bll 


6 " 


12i 


6.0 


B6 


12 ** 


811 


7.6 


B12 


5 " 


14f 


4.0 


B7 


10 ** 


35 


10.6 


B12 


5 " 


9f 


4.0 


B7 


10 " 


25 


9.0 


B13 


4 " 


lOi 


H.O 


B8 


9 ♦* 


25 


9.6 


B18 


4 ** 


7i 


8.0 


B8 


9 " 


21 


8.6 
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•TANPARD OONNKOTION ANQLK8 
FOJr 8TnL BIAM8. 



4x4xV8L I 3 lonif 






"t" "♦" "t" "^ "♦^ ForSCBeains. 



e' xeWeL O'ld long 

^ I " . ^ For 15" Beams. 

.. #- ^ ^ 




6 X exT^ie L S'/g'long e xjjx^ L o's'/a long 



For 12" Beama. 






^24^2^%;, W^'^'^i' 



t 



For 10" Beams. 



For 8" and 9" Beams. 



X 6xJ(e L 0J5^ l ong 



4- 4^ 



exjV/{iL 0'4^4 long 
For 7" Beams. 



^*%" 




ex3^8x9'8 L 0'2=4long 



For 6" and 5" Beams. 



2)4 l>i 



e'x3'4'''% L 0' 2^ long 



-g" "[tj 8^ ^ For 4" and 3" 



Bt;Mni». 



All.holM for ^ bolU or riveto. 
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BUILT COLUMN SKCTIOtflB. 

LIftbt IhfiM Incfloata lattice. 



Fig. I Fig. 2 Fig. 3 

H H H 

Fig. 4 Fig. 5 Fig. 6 

K n n 

Fi^.7 Pig. 8 Pig. 9 

n n n 

Rg- 1 Fig. II Pig, 1 2 Fig. I a 

I I + + 



DrrAIL8 OF BA8K8 
FOR LARIMKR COLUMN8« 



^ 



1 f ^ 
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OOII1IKOTION8 rOR LARIMKR COLUMII8. 
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CONNKCTlOJIftPOJi LAHIMKR COLUMN8. 

-^ -f J 




'^ 




'S? 


.X 




X 


•CO 




^« 


5>f 




.X 


W^ 




1« 






) 


3a 


_^ 


^ 


f^ 


^^ 


J < 


5CA 


^ 5: 






lit 











See pages 200 and 201 ^^> 
for sheailngr and 
bearing value 
of rivets. 




'1 



m\ 



'^ 



17amber of rivets of supporting brackets must \» 
aetermlaed in accordance to load by using 



\f. 



^"Rirets for all columns made of 7')( 18, Tib r.B. and upward 

H!, " axWrTSlb. to7"xl5, »61b. I. 

.H "^, 0" '' ^ " "Sxienb.'I.Bs. andlesa 

One y rivetji'ay be aUcwed for the bending of a ji^^'Cap Plate, 
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. MUTHOD OP INCRKASINQ 8KCTIONA1. ARIA8. 

Dafk port'tonrrvprvMnt th^ minimum sectlofis, and the ^lank 
portions the added areas^ 
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FIRK PROOF FLOOR8. 




isomflirrcal View* 



Fig. 1 




Fi£r. 2 



Fl£r.3 





Fl0. 5 
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FIRE PROOF FLOORS, PAjrriTIONS, 
OIULINC8 and ROOFS. 




Fiar. 1 5 Fiar. i e 



Fig. 17 
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QKNERAL DETAILS OF FLOORS AND CONNECTIONS. 





Fig. 7 



Fig. 8 




Fig- 9 



^ 



72 JONKS & LAUaHUNS, LIMITED. 

formed between the flanges, without necessitating the cut- 
ting of longitudinal webs, usual in the less modern form of 
arch shown in Fig. 2. Floor arches are generally designed 
to fill the space between the beams to within one inch of 
the top, and are set one inch below the soffits, thus allowing 
the bottom flange of the beam to be protected from flre by 
a ** beam tile " one inch thick, held securely in place by the 
V-shaped projection of the " abutment " tile on each side 
of the beam. The *'end section" arch is made for any 
sized beam up to 15-inch. Should a 20-inch beam be used, 
the abutment pieces are formed to suit the flange of the 
beam, and the 6-inch space from the top of the arch to the 
top of the 20-inch beam is then filled in with a light hollow 
flat filling tile. It is difficult to determine the most 
economical depth of beam for floor construction unless all the 
data of the existing conditions be at hand. With the floor 
arch filling, however, it is generally accepted that from 
9-inch to 15-inch deep beams give the best results. The 
span of the floor arches necessarily vary according to the 
framing of the steel work. It is not uncommon in practice 
where the "end section** arch is used to set the same in 
place between beams spaced 10' C from center to center, 
though this span should be accepted as the maximum for 
arches 12 inches in depth or more only. 

A great many tests have been made as to strength of hol- 
low tile arches, both by still load and falling of heavy 
weights, and in every case the **end section" method has 
demonstrated its greater efficiency over the older systems. 
The usual manner of setting tile arches is by the use of 
portable scaffolds formed of 2x10 plank, supported under- 
neath by ** center stringers," which in turn are carried by 
bolts attached to cross pieces resting on the tops of the 
beams. After the tile arches have been set in cement mor- 
tar for thirty-six hours, the center scaffolding is removed 
and the tops of the arches are then filled in with cement 
concrete to the required level, 2x4 wooden sleepers being 
bedded in the concrete to afford nailing surface for the wood 
flooring; or if marble or mosaic flooring is required, the 
wood strips are omitted. 
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Fig. 2 illustrafces an average of the old style method of 
floor arch construction. This system has been extensively 
used, and with generally satisf^tory results. Its applica- 
tion is identical with the description given for Fig. 1, but 
as the hollows in all the tiles forming the arch run parallel 
with the beams, not over twenty-five per cent, of the sectional 
area of each tile is in compression. Hence, to obtain the 
required strength for the loads imposed, it is necessary to 
increase the thickness of the web and shell of the tile, 
thus increasing its weight. A comprehensive example of 
the relative strength of the "end system," as compared with 
the older methods, would be clearly illustrated by applying 
a pressure upon an egg endwise or upon its sides. 

Table of weights, etc., for various sizes of Fireproof 
Floor Arches: 



Depth of Arch. 


Description. 


Maximum Safe 
Span. 


Weight per 
Square Foot. 


7-inch. 


Standard. 


5' 0" 


25 pounds. 


8-inch. 


n 


5' 6" 


29 " 


9-inch. 


End Section. 


7' 0" 


25 '* 


12-inch. 


(i (4 


10' 0" 


35 " 


15-inch. 


(( U 


11' 0" 


45 " 


5-inch. 


Segment. 


16' 0" 


28 " 


6-inch. 


« 


20' 0" 


85 " 



The weights given above do not include the concrete fill- 
ing on top of arches. The safe span given for segment 
arches contemplates a rise of not less than li inch to the 
foot run. Should a greater rise be permissable the span 
could be increased proportionately. 

Fig. 3 illustrates a hollow tile arch between beams with 
a segment soffit and fiat top. This form of arch has been 
extensively used in breweries, warehouses, etc., where the 
necessity for a level ceiling did not exist. 

Fig. 4 represents a segment hollow tile arch set in place 
between beams spaced 18 feet from center to center. The 
tiles forming this arch are 6"X6" square with outside sheU 
J-inch thick, and center web f-inoh thick. This form of 
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arch costs less than the flat systems shown in Figs. 1 and 2; 
effecting as it does a considerable saving in steel beams. 
Its use is becoming general for warehooses, malt houses and 
also office structures^ although great care is necessary in the 
arrangement of steel framing to anticipate the thrust by the 
pr<^r distribution of tie rods. 

Fig. 6 shows in detail the abutment piece completely 
inclosing the steel beam, also the concrete filling in 
haunches cored out with metallic cores to lighten the 
weight of the floor; the wood strips are shown embedded in 
the concrete, same as described above. 

Segment arches the sizes described have been built of 
6 inch tile with a span of 18 feet, having 14 inches rise in 
the center, and tested to carry 800 pounds per foot, with 
factor of six for safety. Segment arches of 5-inch and 
4-inch thick tile are used for smaller spans, and effect con- 
siderable saving when a level ceiling is not essential. 

Fig. 5 shows method of fire proofing a beam or girder 
built in a floor that projects below the ceiling line. When 
desired special formed tile can be made to suit the outline 
required for ornamental cornices, etc. 

On page 68, Figs. 15, 16 and 17 illustrate single and 
double isolated steel girders inclosed with fire proofing ma- 
terial, and finished out to the plaster line. On same page. 
Fig. 9 illustrates method of constructing mansard or flat 
fireproof roofs. For this purpose tees of the required 
weight are used, spaced 18 inches from center to center. 
Between the tees hollow tiles 12"Xl8" are bedded in 
cement mortar and left ready for the weathering. On 
steep pitched and mansard roofs the porous tiles are prefer- 
able, as the the slates or roofing tiles can be nailed directly 
to the same. Fig. 10 illustrates a fireproof ceiling con- 
structed by a combination of steel and tile. The main 
supports are constructed of 8X3 angles spaced six feet 
from center to center, punched at regular intervals of 
12-inch centers, with triangular holes of sufficient size to 
permit l"xl" tees passing through the same. The 
8x3 angles are supported by rods of the required length 
from the roof rafters at intervals of 8 feet. After the 
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V'XV tees are set in place, i-inch thick flat tiles with 
groaved edges are set in place between same and the under 
surface left ready for the receipt of the plaster. This form 
of fireproof ceiling is sufficiently strong to bear the weight 
of a man, but should not be used if required to carry any- 
thing but its own weight. 

Fig. 11 shows tees and tile construction suited for ceil- 
ings or attic floors of fireproof buildings. The tees are 
spaced 16 inches from center to center, 8-inch thick tiles 
being bedded between same; the soffits of the tees are 
protected with a slab of tile A thin coat of cement mortar 
spread upon the tops of the tile leaves a finished surface 
suitable for attic floor. Figs. 12, 18 and 14 illustrate three 
different forms of fireproof coyering applied to Larimer's 
Patent Steel Columns. These tiles are molded to suit any 
size or form of column, and are secured to each other with 
steel clamps, and to the column with suitable fastenings. 
Any form of steel column can be fireproofed in a like man- 
ner. 

By fireproofing the Larimer column as shown, a channel 
or duct between the column and tile is formed, thus allow- 
ing ample space for all pipes, etc., to be carried up through 
the building without increasing the exterior dimensions of 
the column. 

Figs. 7 and 8 show an isometncal view and plan of hollow 
tile partition. These tiles are manufactured from 2 to 6 
inches thick, and are 12 inches square. They are laid in 
place in cement mortar, joints being regularly broken in 
erery course. Steel clamps are used to tie the tiles together 
whenever the walls are of unusual heights. 
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DEFLECTION COEFFICIENTS FOR DIFFERENT 
SHAPES GIVEN IN 64THS OF AN INCH. 



Coeffi- 
cient 
Index. 


DUTAXoa BnWXSH lUPFOBTS UT mT. 


6 


8 


ID 


12 


14. 


16 


18 


20 


22 


& 


88.0 
80.0 


68.0 
58.0 


106.0 
88.0 


162.6 
119.0 


ao6.o 

lOS.O 


871.0 
218.0 


843.0 
268.0 


424.0 
881.0 


518.0 
400.6 




SISTANO BXTWUBM lUFPOBTS IB FBBT. 




24. 


26 


28 


SO 


32 


34. 


36 


38 


40 


C 
C 


610.0 
477.0 


716.0 
669.0 


880.5 
64C.0 


968.0 
748.0 


1086.0 
847.0 


1286.0 
967.0 


1878.0 
1078.0 


1580.0 
1196.0 


1696.0 
1884.0 



The figures given opposite C and C are the Deflection 
Coe£Eleients for steel shapes subject to transverse strain for 
varying spans, under their maximum uniformly distributed 
safe loads, derived from a fiber strain of 16,000 and 12,500 
respectively, the modulus of elasticity being taken at 
29,000,000. 

To find the deflection of any symmetrical shape used as a 
beam, under its corresponding safe load, divide the coeffi- 
cients given in the above tables by the depth of the beam. 
This applies to such shapes as beams, channels, etc. For 
those shapes having unsymmetrical axes, such as tees, 
angles, etc., divide by twice the greatest distance of the 
neutral axis from the outside fiber. 

Example: — Required the deflection of a 10*inch beam, 
26 lbs. per foot, 20-foot span, under its maximum uniformly 
distributed safe load of 6.51 tons as given on page 84. 
The above tables give 424.0 as the deflection coefficient; 
dividing this by 10 gives 42 as the required deflection in 
64ths of an inch. For deflections due to different systems 
of loading, see page 177. 



JONKS 4 LAUQHUNS. LllllTKD. 



77 



SAFE LOADS. UNIFORMLY DISTRIBUTED, FOR 

JONES & LAUQHLINS. LIMITED. STEEL BEAMS. 

IN TONS OF 2,000 LS8. 



24 Inch Bbam, Standard. 



5& 












Is 


100 
lbs. 


95 
lbs. 


90 
lbs. 


86 
lbs. 


80 
lbs. 


10 
11 
12 


105.82 
95.74 

87.76 


102.18 
92.89 
85.15 


99.04 
90.04 
82.53 


95.90 
87.18 
79.92 


92.76 
84.38 
77.30 


18 
14 
15 
16 


81.01 
75.28 
70.21 
65.82 


78.60 
72.99 
68.12 
63.86 


76.18 
70.74 
66.03 
61.90 


78.77 
68.50 
63.93 
59.90 


71.36 
66.26 
61.84 
57.97 


17 
18 
19 
20 


61.95 
58.51 
55.42 
52.66 


60.10 
56.76 
53.78 
51.09 


58.26 
55.02 
52.13 
49.52 


56.41 
53.28 
50.47 
47.95 


54.57 
51.53 
48.82 
46.88 


21 
22 
23 
24 


50.15 

47.87 
45.79 
43.88 


48.66 
46.44 
44.43 
42.57 


47.16 
45.02 
43.06 
41.27 


45.67 
43.59 
41.69 
39.96 


44.17 
42.16 
40.33 
38.66 


25 
26 

27 
28 


42.18 
40.51 
89.01 
87.61 


40.87 
39.30 
37.84 
36.49 


39.62 
38.09 
36.68 
35.37 


88.36 
36.88 
35.52 
34.25 


37.11 
35.68 
34.86 
33.13 


29 
80 
81 
82 


86.31 
85.11 
88.97 
82.91 


35.23 
34.06 
32.96 
31.93 


34.15 
33.01 
31.95 
30.95 


33.07 
31.97 
30.94 
29.97 


31.99 
30.92 
29.92 
28.98 


88 
84 
85 
86 


81.91 
30.98 
30.09 
29.25 


30.96 
30.05 
29.19 
28.38 


80.01 
29.13' 
28.30 
27.51 


29.06 
28.20 
27.40 
26.64 


28.11 
27.28 
26.50 
25.76 



Safe load Includes weight of Beam. Maximum fiber strain of 
16.000 lbs. per square inch. 
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8AFC LOADS, UNIFORMLY DISTRIBUTED, FOR 

JONES & LAUQHLINS, LIMITED, STEEL BEAMS. 

IN TONS OP 2.000 LBS. 



If 


so Inch Bbam, Hbavt Sbction. 


^1 


100 
lbs. 


95 
lbs. 


90 
lbs. 


85 
lbs. 


80 
lbs. 


10 

11 

12 


88.66 
80.59 
78.88 


86.05 
78.22 
71.70 


83.48 
75.84 
69.53 


80.82 
73.47 
67.85 


78.21 
71.10 
65.17 


18 
14 
15 
16 


68.20 
63.38 
69.11 
55.41 


66.19 
61.46 
57.86 
58.78 


64.18 
59.59 
55.62 
52.15 


62.17 
57.73 
58.88 
50.51 


60.16 
55.86 
52.14 
48.88 


17 
18 
19 
20 


52.15 
49.25 
46.66 
44.33 


50.61 
47.80 
45.29 
43.02 


49.08 
46.35 
43.91 
41.72 


47.54 
44.90 
42.54 
40.41 


46.00 
48.45 
41.16 
89.10 


21 
22 
23 
24 


42.22 
40.80 
38.55 
36.94 


40.97 
39.11 
37.41 
35.85 


89.70 
87.93 
36.28 
34.76 


88.49 
86.74 
35.14 
33.68 


87.24 
35.55 
34.00 
82.59 


25 
26 
27 

28 


35.46 
34.10 
32.83 
81.66 


34.42 
33.09 
31.87 
30.73 


33.37 
32.09 
30.90 
29.80 


32.33 
31.08 
29.93 
28.87 


81.28 
80.08 
28.97 
27.98 


29 
80 
31 
82 


80.57 
29.55 
28.60 
27.70 


29.67 
28.68 
27.76 
26.89 


28.77 
27.81 
26.91 
26.07 


27.87 
26.94 
26.07 
25.25 


26.97 
26.07 
25.28 
24.44 


83 
34 
35 
86 


26.86 
26.07 
25.83 
24.68 


26.07 
25.31 
24.58 
23.90 


25.31 
24.52 
23.84 
23.18 


24.49 
23.77 
23.09 
22.45 


28.70 
28.00 
22.88 
21.72 



Safe load includes weight of Beam. 
16,000 lbs. per square inch. 



Maximum fiber strain of 
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SAFE LOADS. UNIFORMLY DISTRIBUTED, FOR 

JONES & LAUGHLINS. LIMITED, STEEL BEAMS. 

IN TONS OP 2,000 LS8. 



-2 

Is. 


ao Inch Bbam, Standard. 


l\ 


80 
lbs. 


75 
lbs. 


70 
lbs. 


66 
lbs. 


64 
lbs. 


10 

11 

12 


70.74 
64.31 
58.95 


68.18 
61.93 
56.82 


65.51 
59.56 
54.59 


62.90 
57.18 
52.41 


62.87 
66.70 
51.98 


18 
14 
15 
16 


54.42 
50.53 
47.16 
44.21 


52.40 
48.66 
45.42 
42.58 


50.89 
46.79 
43.67 
40.94 


48.88 
44.93 
41.93 
39.31 


47.98 
44.55 
41.58 
88.98 


17 
18 
19 
20 


41.61 
89.30 
37.23 
35.37 


40.07 
37.85 
35.86 
34.06 


38.54 
86.40 
84.48 
32.76 


37.00 
34.94 
83.10 
31.45 


86.69 
34.65 
32.88 
31.19 


21 
22 
23 
24 


38.68 
32.15 
30.75 
29.47 


32.44 
80.97 
29.62 
28.41 


31.20 
29.78 
28.48 
27.29 


29.95 
28.69 
27.35 
26.21 


29.70 
28.35 
27.12 
25.99 


25 
26 - 

27 
28 


28.29 
27.21 
26.20 
25.26 


27.25 
26.20 
25.23 
24.83 


26.20 
25.19 
24.26 
23.45 


25.16 
24.19 
23.29 
22.46 


24.95 
23.99 
28.10 
22.28 


29 
80 
81 
82 


24.88 
28.58 

22.82 
22.11 


23.49 
22.71 
21.98 
21.29 


22.59 
21.88 
21.13 
20.47 


21.69 
20.97 
20.29 
19.66 


21.51 
20.79 
20.12 
19.49 


88 
84 
85 
86 


21.44 
20.81 
20.21 
19.65 


20.64 
20.04 
19.46 
18.94 


19.85 
19.27 
18.72 
18.20 


19.06 
18.50 
17.97 
17.47 


18.90 
18.35 
17.82 
17.88 



Safe load includes weight of Beam. Maximum fiber strain of 
16,000 lbs. per square inch. 
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SAFE LOADS, UNIFORMLY OISTRIBUTCO, FOR 

JONES & LAUQHLINS. LIMITED. STEEL BEAMS. 

IN TONS OF 2.000 LSS. 



It 




16 Inch Bbam, Hbaty Sbction. 




is 
II 


100 
lbs. 


95 
lbs. 


«o 
lbs. 


85 
lbs. 


80 
lbs. 


10 

11 

12 


63.96 
68.14 
53.30 


62.00 
56.86 
51.66 


60.04 
54.58 
60.03 


68.08 
52.80 
48.40 


66.11 
61.01 
46.76 


13 
14 
15 
16 


49.20 
45.68 
42.64 
39.97 


47.69 
44.28 
41.33 
38.75 


46.18 
42.88 
40.02 
37.52 


44.67 
41.48 
38.72 
36.30 


43.17 
40.08 
87.41 
35.07 


17 
18 
19 
20 


87.62 
85.53 
33.66 
31.98 


36.47 
34.44 
32.63 
31.00 


35.32 
33.35 
31.60 
30.02 


34.16 
32.26 
30.57 
29.04 


33.01 
31.17 
29.62 
28.06 


21 
22 
23 
24 


80.45 
29.07 
27.81 
26.65 


29.52 
28.18 
26.96 
25.83 


28.59 
27.29 
26.10 
25.01 


27.66 
26.40 
25.25 
24.20 


26.73 
25.51 
24.40 
23.38 


25 


25.58 


24.80 


24.01 


23.23 


22.45 


26 

27 
28 


24.60 
23.69 

22.84 


23.84 
22.96 

22.14 


23.09 
22.24 
21.44 


22.34 
21.61 
20.74 


21.68 
20.78 
20.04 


2ft 
30 
31 
32 


22.05 
21.32 
20.63 
19.99 


21.38 
20.67 
20.00 
19.37 


20.70 
20.01 
19.37 
18.76 


20.03 
19.36 
18.73 
18.15 


19.35 
18.70 
18.10 
17.54 


33 
34 
35 
36 


19.38 
18.81 
18.27 
17.76 


18.79 
18.23 
17.71 
17.22 


18.19 
17.66 
17.15 
16.68 


17.60 

17.08 
16.59 
16.13 


17.00 
16.50 
16.03 
15.69 



Safe load includes weight of Beam. 
10,000 lbs. pel square inch. 



Maximum fiber strain of 



40HKm & LAUQHLINS, UMIITKD. 
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR 

JONES A LAUQHLINS, LIMITED. STEEL BEAMS. 

IN TONS OF 2,000 LSS. 



it 

a> CO 


15 Inch Bbax, Light Skction. 


II 


80 
lbs. 


76 
lbs. 


70 
lbs. 


66 
lbs. 


00 

Ibi. 


10 
11 
12 


51.15 
46.50 
42.62 


49.19 
44.72 
40.99 


47.23 
42.93 
39.36 


45.27 
41.15 
37.72 


43.31 
39.37 
36.09 


13 
14 
15 
16 


39.35 
36.54 
34.10 
31.97 


87.84 
35.13 
32.79 
30.74 


86.33 
33.73 
31.49 
29.52 


34.82 
32.33 
30.18 
28.29 


33.31 
30.93 

28.87 
27.07 


17 
18 
19 
20 


30.09 
28.42 
26.92 
25.67 


28.93 
27.33 
25.89 
24.59 


27.78 
26.24 
24.86 
23.61 


26.63 
25.15 
23.82 
22.63 


25.47 
24.06 
22.79 
21.65 


31 
22 
23 
24 


24.36 
23.25 
22.24 
21.31 


23.42 
22.36 
21.39 
20.50 


22.49 
21.47 
20.53 
19.68 


21.56 
20.58 
19.68 

18.86 


20.62 
19.69 

18.83 
18.04 


25 


20.46 


19.68 


18.89 


18.11 


17.32 


26 
27 
28 


19.67 
18.95 
18.27 


18.92 
18.22 
17.57 


18.16 
17.49 
16.87 


17.41 
16.77 
16.17 


16.66 
16.04 
16.47 


29 
30 
31 
82 


17.64 
17.05 
16.50 
15.98 


16.96 
16.40 
15.87 
15.37 


16.29 
15.74 
15.23 
14.76 


15.61 
15.09 
14.60 
14.14 


14.93 
14.44 
13.97 
13.53 


83 
34 
85 
86 


15.50 
15.04 
14.61 
14.21 


14.91 
14.47 
14.05 
13.66 


14.31 
13.89 
13.49 
13.12 


13.72 
13.31 
12.93 
12.57 


13.12 
12.74 
12.36 
12.03 



Safe load includes weight of Beam. Maximum fiber strain of 
16,000 lbs. per square inch. 



JONKS 4 LAUQHLINS, LIIIITKD. 



SAFE LOADS. UNIFORMLY DISTRIBUTED. FOR 

JONES & LAUGHLINS, LIMITED. STEEL BEAMS. 

IN TONS OF 2,000 LBS. 



^1 


15 Inch Bkam, Standard. 


60 
lbs. 


55 
lbs. 


50 
lbs. 


45 
lbs. 


42 
lbs. 


10 

11 

12 


38.47 
34.97 
32.06 


36.52 
33.19 
30.42 


34.55 
31.41 
28.79 


32.59 
29.63 
27.16 


31.41 
28.56 
26.18 


13 
14 
15 
16 


29.59 

27.48 
25.65 
24.04 


28.08 
26.08 
24.34 
22.82 


26.58 
24.68 
23.03 
21.59 


25.07 
23.28 
21.73 
20.37 


24.16 
22.44 
20.94 
19.63 


17 
18 
19 
20 


22.63 
21.37 
20.25 
19.23 


21.49 

20.28 
19.21 
18.26 


20.32 
19.19 
18.18 
17.26 


19.17 
18.10 
17.15 
16.29 


18.48 
17.45 
16.53 
15.71 


21 
22 
23 
24 


18.32 
17.49 
16.73 
16.03 


17.38 
16.59 

15.87 
15.21 


16.45 
15.70 
15.02 
14.40 


15.52 
14.81 
14.17 
13.58 


14.96 
14.28 
13.66 
13.09 


25 


16.39 


14.60 


13.82 


! 13.04 


12.56 


26 

27 
28 


14.80 
14.24 
13.74 


14.04 
13.52 
13.04 


13.29 
12.80 
12.34 


12.53 
12.07 
11.64 


12.08 
11.63 
11.22 


29 
30 
81 
82 


13.26 
12.82 
12.41 
12.02 


12.59 
12.17 
11.78 
11.41 


11.91 
11.52 
11.14 
10.80 


11.24 

10.86 

10.51 

: 10.18 


10.83 
10.47 
10.18 

9.82 


33 
34 
35 
36 


11.66 
11.31 
10.99 
10.69 


' 11.06 
10.74 
10.43 
10.14 


10.47 

10.16 

9.87 

9.60 


9.88 
9.58 
9.31 
9.05 


9.52 
9.24 

8.97 
8.73 



Safe load includes weight of Beam. Maximnoi fibei: strOiia of 
16,000 lbs. per square inch. 



JONKS & LAUOHLINS, LIMITKD. 



8AFC LOADS, UNIFORMLY DISTRIBUTED. FOR 

JONCS A LAUQHLINS. LIMITED. STEEL BEAMS. 

IN TONS OF 2,000 LSS. 



If 


12 Inch Beam, 




12 Inch Beam, 


©S 


Spbcial Sbctio* 


r. 


Standard. 


^0 


66 


50 


45 


40 


40 


35 


81 H 


4 


lb8. 


lbs. 


lbs. 


lbs. 


lbs. 


lb8. 


lbs. 


10 


28.61 


27.04 


25.48 


28.91 


21.85 


20.28 


19.18 


11 


26.01 


24.58 


28.16 


21.73 


19.86 


18.44 


17.44 


13 


28.84 


22.54 


21.28 


19.92 


• 18.21 


16.90 


15.99 


18 


22.01 


20.80 


19.60 


18.39 


16.81 


15.60 


14.76 


14 


20.44 


19.82 


18.20 


17.08 


15.62 


14.49 


18.70 


15 


19.08 


18.08 


16.98 


15.94 


14.56 


18.52 


12.79 


16 


17.88 


16.90 


15.92 


14.94 


18.66 


12.68 


11.99 


17 


16.88 


15.91 


14.99 


14.06 


12.85 


11.98 


11.28 


18 


15.90 


15.02 


14.15 


13.28 


12.14 


11.27 


10.66 


19 


15.06 


14.28 


18.41 


12.58 


11.50 


10.62 


10.10 


20 


14.81 


18.52 


12.74 


11.95 


10.98 


10.14 


9.59 


21 


18.68 


12.88 


12.18 


11.38 


10.41 


9.66 


9.14 


22 


18.01 


12.29 


11.58 


10.87 


9.93 


9.22 


8.72 


28 


12.44 


11.76 


11.08 


10.89 


9.50 


8.82 


8.84 


24 


11.92 


11.27 


10.61 


9.96 


9.10 


8.45 


7.99 


25 


11.45 


10.82 


10.19 


9.56 


8.75 


8.11 


7.67 


26 


11.01 


10.40 


9.80 


9.19, 


8.40 


7.80 


7.88 


27 


10.60 


10.02 


9.48 


8.85 


8.09 


7.51 


7.10 


38 


10.22 


9.66 


9.10 


8.54 


7.81 


7.24 


6.85 


29 


9.87 


9.88 


8.78 


8.24 


7.58 


6.99 


6.62 


30 


9.54 


9.01 


8.48 


7.97 


7.28 


6.76 


6.39 


81 


9.28 


8.72 


8.21 


7.71 


7.05 


6.54 


6.19 


82 


8.94 


8.45 


7.96 


7.47 


6.83 


6.34 


5.99 


88 


8.67 


8.19 


7.72 


7.24 


6.62 


6.15 


5.81 


84 


8.42 


7.95 


7.49 


7.03 


6.43 


5.97 


5.64 


85 


8.17 


7.72 


7.28 


6.88 


6.24 


5.79 


5.48 


86 


7.96 


7.51 


7.08 


6.64 


6.07 


5.63 


5.88 



Safe load Includes weight of Beam. Maximum fiber Btrain of 
10,000 lbs. per square inch. 
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JONES & LAUQHLINS, LIMITKD. 



SAFE LOADS. UNIFORMLY DISTIIIBUTCD. FOR 

JONES & LAUQHLINS. LIMITED. STEEL BEAMS. 

IN TONS OF 2.OO0 LSS. 



it 


10 Inch Beam, 
Standard. 


9 Inch Bbam, 
Standard. 




^1 


40 
lbs. 


35 
lbs. 


80 
lbs. 


1 

25 1 
lbs. 


35 
lbs. 


30 
lbs. 


25 
lbs. 


21 
lbs. 


10 

11 

12 

13 
14 
15 
16 


16.94 
15.40 
14.12 

13.03 
12.10 
11.30 
10.59 


15.64 
14.22 
13.08 

12.03 

11.17 

10.42 

9.77 


14.33 
18.03 
11.94 

11.02 

10.24 

9.55 

8.96 


13.021 
11.85i 
10.85| 

10.02 
9.30 

8.68 
8.14 


18.35 
12.14 
11.12 

10.27 
9.58 

8.90 

7.85 
7.42 
7.08 
6.67 

6.36 
6.07 
5.80 
5.56 

5.34 
5.13 
4.94 

4.77 

4.60 
4.45 


12.18 
11.07 
10.15 

9.36 
8.70 
8.12 

7.16 
6.76 
6.41 
6.09 

5.80 
5.53 
5.29 
5.07 

4.87 
4.68 
4.51 
4.35 

4.20 
4.06 


11.00 

10.00 

9.17 

8.46 
7.86 
7.34 

6.47 
6.11 
5.79 
5.50 

5.24 

5.00 
4.78 
4.58 

4.40 
4.23 
4.07 
8.93 

3.79 
8.67 


10.06 
9.15 
8.89 

7.74 
7.19 
6.71 


17 
18 
19 
20 

21 
22 
23 
24 

25 
26 
27 

28 

29 
80 
31 


9.97 
9.41 
8.92 

8.47 

8.07 
7.71 
7.37 
7.06 

6.78 
6.52 
6.27 
6.05 

5.88 
5.65 
5.46 
5.29 

5.13 

4.98 
4.84 
4.71 


9.20 
8.69 
8.28 

7.82 

7.45 
7.11 
6.80 
6.52 

, 6.25 
6.01 
5.79 

5.58 

5.39 
5.21 
5.04 
4.89 

4.74 
4.60 

4.47 
4.34 


8.43 
7.96 
7.54 
7.16 

6.82 
6.51 
6.23 
5.97 

5.73 
5.51 
5.31 
5.12 

4.94 
4.77 
4.62 

4.48 

4.34 
4.21 
4.09 
8.98 


7.66 
7.24 
6.85 
6.51 

6.20 
5.92 
5.66 
5.43 

5.21 
6.01 

4.82 
4.65 

4.49 
4.34 
4.20 
4.07 

8.95 
8.83 
8.72 
3.62 


5.92 
5.60 
5.30 
5.03 

4.79 
4.57 
4.36 
4.19 

4.02 
3.87 
3.73 
3.59 

3.47 
3.35 


f^ 










38 










84 










85 










86 





















Safe load includes weight of Beam. 
16,000 lbs. per square inch. 



Maximum fiber strain of 



JONES A LAUQHLINS, LIMITED. 
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR 

JONES A LAUQHLINS, LIMITED, STEEL BEAMS. 

IN TONS OF 2.000 LBS. 



la 
-J 




8 Inch Beau, 




7 Inch Bkam, 




Standard. 






Standari 


K 


q| 


25M 
lbs. 


fb^ 


lbs. 


lbs. 


20 
lbs. 


lbs. 


15 
lbs. 


5 
6 

7 
8 


18.31 
15.26 
13.08 
11.44 


17.26 
14.38 
12.33 
10.79 


16.21 
13.51 

11.58 
10.13 


15.17 

12.64 

10.83 

9.48 


12.87 

10.73 

9.19 

8.04 


11.95 
9.96 
8.53 

7.47 


11.04 
9.20 
7.89 
6.90 


9 

10 
11 
12 


10.17 
9.15 
8.32 
7.63 

7.04 


9.59 

8.63 
7.85 
7.19 

6.64 


9.01 
8.11 
7.37 
6.76 

6.24 


8.43 
7.58 
6.89 
6.32 

5.88 


7.15 
6.44 

5.85 
5.36 


6.64 

5.98 
5.43 
4.98 


6.13 
5.52 
5.02 
4.60 


13 


4.95 
4.60 
4.29 
4.02 


4.60 
4.26 
8.99 
8.74 


4.25 


14 
15 
16 


^.54 
6.10 
5.72 


6.16 
5.75 
5.39 


5.79 
5.40 
5.07 


5.42 
5.06 
4.74 


3.94 
3.68 
3,45 


17 

18 
19 
20 


5.38 

5.08 
4.82 
4.58 


5.08 
4.79 
4.54 
4.32 


4.76 
4.50 

4.27 
4.05 


4.46 
4.21 
3.99 
3.79 


8.79 
3.57 
3.37 
3.22 


8.52 
3.32 
8.15 
2.99 


8.25 
3.07 
2.91 
2.76 


21 
22 
23 
24 


4.36 
4.16 
3.98 
8.81 


4.11 
3.92 
3.75 
3.60 


3.86 
3.68 
3.52 
3.38 


8.61 
3.46 
3.30 
8.16 


3.06 
2.93 
2.80 
2.68 


2.84 
2.71 
2.60 
2.49 


2.63 
2.51 
2.40 
2.30 


25 


3.66 


3.45 


3.24 


3.03 


2.57 


2.39 


2.21 



Safe load includes weight of Beam. 
16,000 lbs. per square inch. 



Maximum fiber strain of 
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JONES A LAUQHLIN8, LIMITED. 



SAFE LOADS. UNIFORMLY DISTRIBUTED. FOR 

JONES A LAUQHLINS, LIMITED, STEEL BEAMS. 

IN TONS OF 2.000 LBS. 



Il 


6 Inch Bbam, 
Standard. 


5 Inch Bbam, 
Standard. 


II 


lbs. 


lb? 


lbs. 


14^ 
lbs: 


lbs. 


Ibi. 


5 
6 

7 


9.31 
7.76 
6.65 

6.82 


8.53 
7.11 
6.09 
5.33 


7.74 
6.45 
5.53 

4.84 


6.47 
5.39 
4.62 


5.81 
4.84 
4.15 


5.16 
4.80 
3.68 


8 


4.04 

3.59 
3.23 
2.94 
2.69 

2.49 
2.31 
2.16 
2.02 

1.90 
1.80 
1.70 
1.62 

1.54 
1.47 


3.63 

3.23 
2.91 
2.64 
2.42 

2.24 
2.08 
1.94 
1.82 

1.71 
1.61 
1.53 
1.45 

1.88 
1.82 


8.22 


9 

10 
11 
12 

13 
14 
15 
16 

17 
18 
19 
20 

21 
22 


5.17 
4.66 
4.23 
3.88 

3.58 
3.33 
8.10 
2.91 

2.74 
2.59 
2.45 
2.33 

2.22 
2.12 


4.74 
4.26 
3.88 
8.55 

3.28 
3.05 
2.84 
2.66 

2.51 
2.37 
2.24 
2.13 

2.03 
1.94 


4.30 
8.87 
3.52 
8.23 

2.98 
2.77 
2.58 
2.42 

2.28 
2.15 
2.04 
1.93 

1.84 
1.76 


2.87 
2.68 
2.84 
2.16 

1.98 
1.84 
1.72 
1.61 

1.62 
1.48 
1.86 
1.29 

1.28 
1.17 



Safe load includes weight of Beam. 
16,000 lbs. per square inch. 



Maximum fiber strain of 



JONC8 A, LAUQHLIN8, LIMITED. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 

JONES A LAUGHLINS. LIMITED, STEEL BEAMS. 

IN TONS OF 2,000 LBS. 



^1 




4 Inch Bbam, 




8 Inch Beam, 




Stadanbd. 




i 


3TANOABI 


K 




ISIJ 


94 
lbs. 


ill 


SI 


r^ 


SJ. 


St. 


5 
6 


8.81 
8.17 
2.72 


8.60 
3.00 
2.57 


3.89 
2.82 
2.42 


8.18 
2.66 
2.27 


2.08 
1.78 


1.92 
1.60 


1.76 

1.47 


7 


1.49 
1.30 


1.89 
1.20 


1.26 


8 


2.88 


2.25 


2.12 


1.99 


1.10 


9 
10 
11 
12 


2.12 
1.90 
1.78 
1.59 


2.00 
1.80 
1.64 
1.50 


1.88 
1.70 
1.54 
1.41 


1.77 
1.59 
1.45 
1.33 


1.16 

1.04 

.95 

.87 


1.07 
.96 
.87 
.80 


.98 
.88 
.80 
.73 


13 
14 
15 
16 


1.46 
1.86 
1.27 
1.19 


1.39 
1.29 
1.20 
1.12 


1.30 
1.21 
1.13 
1.06 


1.22 

1.14 

1.06 

.99 


.80 
.74 
.69 
.65 


.74 
.69 
.64 
.60 


.68 
.63 
.59 
.66 


17 
18 
19 
20 


1.12 

1.06 

1.00 

.95 


1.06 

1.00 

.95 

.90 


1.00 
.94 

,89 
.85 


.94 

.88 
.82 
.79 


.61 
.58 
.55 
.52 


.56 
.63 
.50 

.48 


.62 
.49 
.46 
.44 


21 
22 


.91 

.88 


.86 
.82 


.81 

.77 


.75 

.72 


.50 

.48 


.46 

.44 


.42 
.40 



Safe load includes weight of Beam. 
16,000 lbs. per square inch. 



Maximum fiber strain of 



JONES 4 LAUQHLINS, LIMITED. 



SAFE LOADS, UNIFORMLY DISTRIBUTED. FOR 

JONCS 4 LAUQHLIN8, LIMITED, STEEL CHANNELS. 

IN TONS OF 2.000 LBS. 



«s 


















16 Inch Channel, Standard. 




=1 


56 


50 


45 


40 


35 


33 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


30.85 


28.80 


26.93 


24.97 


23.01 


22.22 


11 


28.05 


26.27 


24.48 


22.70 


20.92 


20.20 


12 


25.71 


24.08 


22.44 


20.81 


19.17 


18.52 


18 


23.73 


22.22 


20.72 


19.21 


17.70 


17.10 


14 


22.04 


20.64 


19.24 


17.84 


16.44 


15.87 


15 


20.57 


19.26 


17.96 


16.65 


15.34 


14.82 


16 


19.28 


18.06 


16.83 


15.61 


14.38 


13.89 


17 


18.15 


16.99 


15.84 


14.69 


13.53 


13.07 


18 


17.14 


16.05 


14.96 


13.87 


12.78 


12.35 


19 


16.24 


15.21 


14.17 


13.14 


12.11 


11.69 


20 


15.43 


14.45 


13.47 


12.48 


11.50 


11.11 


21 


14.69 


13.76 


12.82 


11.89 


10.96 


10.58 


22 


14.02 


13.13 


12.24 


11.35 


10.46 


10.10 


23 


13.41 


12.56 


11.71 


10.86 


10.00 


9.66 


24 


12.86 


12.04 


11.22 


10.40 


9.59 


9.26 


25 


12.34 


11.56 


10.77 


9.99 


9.20 


8.89 


26 


11.87 


11.11 


10.86 


9.60 


8.85 


8.55 


27 


11.43 


10.70 


9.97 


9.25 


8.52 


8.23 


28 


11.02 


10.32 


9.62 


8.92 


8.22 


7.94 


29 


10.64 


9.96 


9.29 


8.61 


7.93 


7.66 


30 


10.28 


9.63 


8.98 


8.32 


7.67 


7.41 



Safe load includes weight of ChanDel. 
16,000 lbs. per square inch. 



Maximum fiber strain of 



JONES A LAUQHLIN8, LIMITED. 
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SAFE LOADS. UNIFORMLY DISTRIBUTCD. FOR 

JONES&LAUGHLINS. LIMITED. STEEL CHANNELS. 

IN TONS OF 2,000 LBS. 



it 

Is 


13 IifcH Channels, Standard. 


^f 


40 

IbB. 


35 
lbs. 


80 
lbs. 


25 
lbs. 


f^ 


10 

11 

12 
13 

14 
15 
16 
17 

18 
19 
20 
21 

22 
23 
24 
25 

26 

27 
28 
29 
30 


17.50 
15.91 
14.59 
13.46 

12.50 
11.67 
10.94 
10.30 

9.72 
9.21 

8.75 
8.34 

7.96 
7.61 
7.29 
7.00 

6.73 
6.48 
6.25 
6.04 
5.83 


15.93 
14.49 
13.28 
12.25 

11.38 

10.62 

9.96 

9.37 

8.85 
8.39 
7.97 
7.59 

7.24 
6.93 
6.64 
6.37 

6.13 
5.90 
5.69 
5.49 
5.31 


14.36 
13.06 
11.97 
11.05 

10.26 
9.58 
8.98 
8.45 

7.98 
7.56 
7.18 
6.84 

6.53 
6.25 
5.99 

5.75 

5.53 
5.32 
5.13 
4.95 
4.79 


12.80 

11.64 

10.67 

9.85 

9.14 
8.53 
8.00 
7.53 

7.11 
6.74 
6.40 
6.09 

5.82 
5.56 
5.33 
5.12 

4.92 
4.74 
4.57 
4.41 
4.27 


11.38 

10.35 

9.48 

8.76 

8.13 
7.59 
7.12 
6.69 

6.33 
5.99 
5.69 
5.42 

5.18 
4.95 
4.74 
4.55 

4.38 
4.22 
4.07 
3.92 
8.79 



Safe load Includes weight of Channel. Maximum fiber strain of 
16,000 lbs. per square inch. 
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JONES A LAUaMLINS, LIMITED. 



SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR 

JONES A LAU6HLINS. LIMITED, STEEL BEAMS. 

IN TONS OF 2,000 LBS. 



it 


16 Inch Bvam, Heavy Sbction. 


100 
lbs. 


95 
lbs. 


90 
lbs. 


85 
lbs. 


80 
lbs. 


10 

11 

12 


63.96 
58.14 
53.30 


62.00 
56.36 
51.66 


60.04 

54.58 
50.03 


58.08 
52.80 
48.40 


56.11 
51.01 
46.76 


18 
14 
15 
16 


49.20 
45.68 
42.64 
89.97 


47.69 
44.28 
41.33 
38.75 


46.18 
42.88 
40.02 
37.52 


44.67 
41.48 
38.72 
36.30 


43.17 
40.08 
37.41 
35.07 


17 

18 
19 
20 


87.62 
35.53 
33.66 
31.98 


36.47 
34.44 
32.63 
31.00 


35.32 
33.35 
31.60 
30.02 


34.16 
32.26 
30.57 
29.04 


33.01 
31.17 
29.52 
28.06 


21 
22 
23 
24 


30.45 
29.07 
27.81 
26.65 


29.52 
28.18 
26.96 
25.83 


28.59 
27.29 
26.10 
25.01 


27.66 
26.40 
25.25 
24.20 


26.73 
25.51 
24.40 
23.38 


25 


25.58 


24.80 


24.01 


23.23 


22.45 


26 

27 
28 


24.60 
23.69 

22.84 


23.84 
22.96 
22.14 


23.09 
22.24 
21.44 


22.34 
21.51 
20.74 


21.58 
20.78 
20.04 


2ft 
30 
81 
82 


22.05 
21.32 
20.63 
19.99 


21.38 
20.67 
20.00 
19.87 


20.70 
20.01 
19.37 
18.76 


20.03 
19.36 
18.73 
18.15 


19.35 
18.70 
18.10 
17.54 


38 
84 
85 
86 


19.38 
18.81 
18.27 
17.76 


18.79 
18.23 
17.71 
17.22 


18.19 
17.66 
17.15 
16.68 


17.60 
17.08 
16.59 
16.13 


17.00 
16.50 
16.03 
15.59 



Safe load includes weight of Beam. 
16,000 lbs. pel square inch. 



Maximum fiber strain of 



JOflES A LAUaMLINS. LIMIITED. 
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SAFE LOADS, UNIFORMLY DISTRIBUTED, FOR 

JONCS A LAUGHLIN8, LIMITED, STEEL BEAMS. 

IN TONS OF 2,000 LS8. 



li 

am 


15 Inch Beam, Light Section. 


d d 


80 
lbs. 


75 
lbs. 


70 
lbs. 


65 
lbs. 


60 
Ibi. 


10 
11 
12 


51.15 
46.50 
42.62 


49.19 
44.72 
40.99 


47.23 
42.93 
39.36 


45.27 
41.15 
37.72 


43.81 
39.37 
86.09 


18 
14 
15 
16 


89.35 
36.54 
34.10 
31.97 


87.84 
85.18 
32.79 
30.74 


86.83 
33.73 
31.49 
29.52 


34.82 
32.83 
30.18 
28.29 


88.81 
80.93 

28.87 
27.07 


17 
18 
19 
20 


30.09 
28.43 
26.92 
25.57 


28.93 
27.38 
25.89 
24.59 


27.78 
26.24 
24.86 
23.61 


26.63 
25.15 
23.82 
22.63 


25.47 
24.06 
22.79 
21.66 


21 
22 
23 
24 


24.36 
23.25 
22.24 
21.31 


23.42 
22.36 
21.39 
20.50 


22.49 
21.47 
20.53 
19.68 


21.56 
20.58 
19.68 
18.86 


20.62 
19.69 

18.88 
18.04 


25 


20.46 


19.68 


18.89 


18.11 


17.82 


26 
27 
28 


19.67 

18.95 
18.27 


18.92 
18.22 
17.57 


18.16 
17.49 
16.87 


17.41 
16.77 
16.17 


16.66 
16.04 
15.47 


29 
30 
31 
32 


17.64 
17.05 
16.50 
15.98 


16.96 
16.40 
15.87 
15.37 


16.29 
15.74 
15.23 
14.76 


15.61 
15.09 
14.60 
14.14 


14.93 
14.44 
13.97 
18.53 


83 
84 
85 
86 


15.50 
15.04 
14.61 
14.21 


14.91 
14.47 
14.05 
13.66 


14.31 
13.89 
13.49 
13.12 


18.72 
13.31 
12.93 
12.57 


13.12 
12.74 
12.36 
12.03 



Safe load includes weight of Beam. 
16,000 lbs. per square inch. 



Maximum fiber strain of 
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JONES A LAUaHLINS, LIMITED. 



SAFE LOADS. UNIFORMLY DISTRIBUTED. FOR 

JONES A LAUQHLINS. LIMITED. STEEL BEAMS. 

IN TONS OF 2,000 LBS. 



If 

on 


15 Inch Bkam, Standard. 


|j5 


60 
lbs. 


65 
lbs. 


50 
lbs. 


45 
lbs. 


42 

lbs. 


10 

11 

12 


88.47 
34.97 
32.06 


36.52 
33.19 
30.42 


84.55 
31.41 
28.79 


32.59 
29.68 
27.16 


81.41 
28.56 
26.18 


13 
14 
15 
16 


29.59 

27.48 
25.65 
24.04 


28.08 
26.08 
24.34 

22.82 


26.58 
24.68 
23.03 
21.59 


25.07 
23.28 
21.78 
20.37 


24.16 
22.44 
20.94 
19.68 


17 
18 
19 
20 


22.68 
21.37 
20.25 
19.28 


21.49 

20.28 
19.21 
18.26 


20.32 
19.19 
18.18 
17.26 


19.17 
18.10 
17.15 
16.29 


18.48 
17.45 
16.58 
15.71 


21 
22 
23 
24 


18.32 
17.49 
16.78 
16.08 


17.38 
16.59 
15.87 
15.21 


16.45 
15.70 
15.02 
14.40 


15.52 
14.81 
14.17 
13.58 


14.96 
14.28 
13.66 
18.09 


25 


15.39 


14.60 


13.82 


: 13.04 


12.56 


26 
27 

28 


14.80 
14.24 
13.74 


14.04 
13.52 
13.04 


13.29 
12.80 
12.34 


12.53 
12.07 
11.64 


12.08 
11.63 
11.22 


29 
30 
31 
82 


13.26 

12.82 
12.41 
12.02 


12.59 
12.17 
11.78 
11.41 


11.91 
11.52 
11.14 
10.80 


11.24 

10.86 

10.51 

: 10.18 


10.83 

10.47 

10.18 

9.82 


33 
34 
35 
86 


11.66 
11.31 
10.99 
10.69 


1 11.06 
10.74 
10.43 
10.14 


10.47 

10.16 

9.87 

9.60 


9.88 
9.58 
9.31 
9.05 


9.52 
9.24 

8.97 
8.78 



Safe load includes weight of Beam. Maximum fiber stroma of 
16,000 lbs. per square inch. 



JONES A, LAUOMLIN8, LIMITED. 
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SAFE LOADS, UNIFORMLY DISTRIBUTED. FOR 

JONES 4 LAUQHLINS, LIMITED, STEEL BEAMS. 

IN TONS OF 2,000 LBS. 



If 


12 Inch Beam, 




12 Inch Beam, 


Is 


Special Sbctios 


r. 


Standard. 


i 


56 
IbB. 


50 
lbs. 


45 

lb8. 


40 
lbs. 


40 
lbs. 


85 
lbs. 


Iba. 


10 

11 

13 


28.61 
26.01 
28.84 


27.04 
24.58 
22.54 


25.48 
28.16 
21.28 


28.91 
21.78 
19.92 


31.85 

19.86 

» 18.21 


30.38 
18.44 
16.90 


19.18 
17.44 
15.99 


18 
14 
16 
16 


22.01 
20.44 
19.08 

17.88 


20.80 
19.82 
18.08 
16.90 


19.60 
18.20 
16.98 
15.92 


18.39 
17.08 
15.94 
14.94 


16.81 
15.63 
14.56 
13.66 


15.60 
14.49 
13.53 
13.68 


14.76 
13.70 
13.79 
11.99 


17 
18 
19 
20 


16.88 
15.90 
15.06 
14.81 


15.91 
15.02 
14.28 
18.52 


14.99 
14.15 
18.41 
12.74 


14.06 
18.38 
13.58 
11.95 


13.85 
13.14 
11.50 
10.93 


11.93 
11.37 
10.63 
10.14 


11.38 

10.66 

10.10 

9.59 


21 
32 
28 
24 


18.68 
13.01 
12.44 
11.92 


12.88 
12.39 
11.76 
11.27 


12.18 
11.58 
11.08 
10.61 


11.38 

10.87 

10.39 

9.96 


10.41 
9.93 
9.50 
9.10 


9.66 
9.33 

8.83 
8.45 


9.14 
8.73 
8.34 
7.99 


25 
26 
27 

28 


11.45 
11.01 
10.60 
10.22 


10.82 

10.40 

10.02 

9.66 


10.19 
9.80 
9.48 
9.10 


9.56 
9.19 
8.85 
8.54 


8.75 
8.40 
8.09 
7.81 


8.11 
7.80 
7.51 
7.34 


7.67 

7.38 
7.10 
6.85 


29 
80 
81 
82 


9.87 
9.54 
9.28 
8.94 


9.88 
9.01 

8.72 
8.45 


8.78 
8.48 
8.21 
7.96 


8.34 
7.97 
7.71 

7.47 


7.53 

7.38 
7.05 
6.83 


6.99 
6.76 
6.54 
6.34 


6.63 
6.89 
6.19 
5.99 


88 
84 
85 
86 


8.67 
8.42 
8.17 
7.95 


8.19 
7.95 

7.72 
7.51 


7.72 
7.49 
7.28 
7.08 


7.34 
7.03 
6.83 
6.64 


6.63 
6.43 
6.34 
6.07 


6.15 
5.97 
5.79 
5.63 


5.81 
5.64 
5.48 
5.33 



Safe load Includes weight of Beam. Maximum fiber strain of 
10,000 lbs. per square inch. 
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JONES ik LAUOMLINS, UMITED. 



8AFE LOADS, UNIFORMLY DISTRIBUTED, FOR 

JONCS A LAUQHLINS, LIMITED. STEEL CHANNELS. 

IN TONS OF 2,000 LSS. 



5& 


( 




• 


5 Inch Channel, 




Standard. 




Standabi 


K 


5| 


154 


13 


104 


8 


114 


9 


64 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


IbB. 


Ibl. 


5 


6.97 


6.19 


5.41 


4.62 


4.47 


8.82 


3.16 


6 


5.81 


5.16 


4.50 


8.85 


3.78 


8.18 


2.64 


7 


4.98 


4.42 


8.86 


3.30 


8.19 


2.78 


2.26 


8 


4.86 


8.87 


8.88 


2.89 


2.79 


2.39 


1.98 


9 


8.87 


8.44 


3.00 


2.57 


2.48 


2.12 


1.76 


10 


8.49 


8.09 


2.73 


2.31 


2.28 


1.92 


1.58 


11 


8.17 


2.81 


2.45 


2.10 


2.03 


1.75 


1.44 


12 


2.91 


2.58 


2.25 


1.98 


1.86 


1.59 


1.82 


18 


2.68 


2.88 


2.08 


1.78 


1.72 


1.48 


1.22 


14 


2.49 


2.21 


1.98 


1.65 


1.59 


1.86 


1.18 


15 


2.82 


2.06 


1.80 


1.54 


1.49 


1.27 


1.05 


16 


2.18 


1.98 


1.69 


1.44 


1.39 


1.19 


.99 


17 


2.05 


1.82 


1.59 


1.36 


1.31 


1.18 


.93 


18 


1.93 


f.72 


1.50 


1.28 


1.24 


1.06 


.88 


19 


1.84 


1.62 


1.42 


1.22 


1.17 


1.01 


.83 


20 


1.74 


1.55 


1.85 


1.15 


1.11 


.96 


.79 


21 


1.66 


1.47 


1.29 


1.10 


1.06 


.91 


.75 


22 


1.58 


1.40 


1.22 


1.05 


1.01 


.87 


.72 


28 


1.52 


1.85 


1.17 


1.00 


.97 


.83 


.69 


24 


1.45 


1.29 


1.12 


.96 


.93 


.79 


.66 


25 


1.89 


1.24 


1.08 


.92 


.89 


.76 


.68 



Safe load includes weight of Channel. Maximum fiber strain of 
16,000 lbs. per square inch. 



JONES A LAUQMLIN8. LIMITED. 
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SAFE LOAD8, UNIFORMLY DISTRIBUTED, FOR 

IONC8& LAUGHLINS, LIMITED, 8TEELCHANNELS. 

IN TONS OF 2,000 LBS. 



It 


4 Inch Channel, 


8 Inch Channel, 


8TANDABD 


, 


Stanoabd 


. 


fls 














•^s 














«S 














II 


7H 


6^ 


^H 


6 


5 


4 


«5 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


IbB. 


5 


2.44 


2.23 


2.02 


1.48 


1.32 


1.16 


6 


2.04 


1.86 


1.69 


1.23 


1.10 


.97 


7 


1.74 


1.59 


1.44 


1.06 


.94 


.83 


8 


1.58 


1.39 


1.26 


.92 


.82 


.73 


9 


1.36 


1.24 


1.12 


.82 


.73 


.65 


10 


1.22 


1.12 


1.01 


.74 


.66 


.58 


11 


1.11 


1.01 


.92 


.67 


.60 


.53 


12 


1.02 


.93 


.84 


.62 


.55 


.48 


13 


.94 


.86 


.78 


.57 


.51 


.45 


14 


.87 


.79 


.76 


.53 


.47 


.41 


15 


.81 


.74 


.67 


.49 


.44 


.39 


16 


.76 


.69 


.63 


.46 


.41 


.36 


17 


.72 


.66 


.60 


.43 


.39 


.34 


18 


.68 


.62 


.56 


.41 


.36 


.32 


19 


.64 


.59 


.53 


.39 


.35 


.31 


20 


.62 


.56 


.51 


.37 


.33 


.29 


21 


.58 


.53 


.49 


.35 


.31 


.28 


22 


.55 


.50 


.46 


.33 


.30 


.26 


23 


.53 


.48 


.44 


.32 


.29 


.25 


24 


.51 


.46 


.42 


.31 


.27 


.24 


25 


.49 


.45 


.40 


.29 


.26 


.23 



Safe load includes weight of Channel. 
16,000 lbs. per square inch. 



Maximum fiber straJxi of 
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JONES A LAUQHLINS, LIMITED 




'■••*■,- • • 


TEES. 




8AFE LOADS. IN TONS OF 2,000 LBS., UNIFORMLY 




DISTRIBUTED, FOR JONCS A LAUQHLINS. 






LIMITED, TEES. 




fl 


Slse 


DlSTAKCB BEtWEBH SUFPOBTS IN FBBT. 




¥ 


flange 
by stem. 






1 


2 


8 


4 


5 


6 


7 


8 


9 


10 




T20 


4 X5 


18.40 


6.70 


4.47 


8.86 


2.68 


2.28 


1.91 


1.68 


1.49 


1.84 




T21 


4 X^ 


12.22 


6.11 


4.07 


8.06 


2.44 


2.04 


1.75 


1.68 


1.86 


1.22 




T22 


4 Xili 


11.08 


5.51 


8.67 


2.76 


2.20 




1.67 


1.88 


1.22 


1.10 




Tl 


4 X4 


8.76 


4.87 


2.92 


2.19 


1.75 


1.46 


1.26 


1.09 


0.97 


0.88 




T2 


4 X4 


7.71 


8.86 


2 67 


1.98 


1.64 


1.29 


1.10 


0.96 


0.86 


0.77 




T8 


84X8H 


5.53 


2.77 


1.84 


1.88 


1.11 


0.92 


0.79 


0.69 


0.61 


0.56 




T4 


8HX8H 


4.79 


8.89 


1.60 


1.20 


0.96 


0.80 


0.69 


0.60 


053 


0.48 




T23 


8HX3 


4.09 


2.04 


1.86 


1.02 


0.88 


0.68 


0.58 


0.61 


0.45 


0.41 




T24 


84X8 


8.54 


1.77 


1.18 


0.88 


0.71 


0.59 


0.61 


0.44 


0.89 


0.85 




T26 


8 X84 


5.89 


2.69 


1.80 


1.86 


1.08 


0.90 


0.77 


0.67 


0.60 


0.54 




T25 


3 X8H 


4.67 


2.88 


1.66 


1.17 


0.93 


0.78 


0.67 


0.68 


0.68 


0.47 




T5 


3 X3 


8.58 


1.79 


1.19 


0.90 


0.72 


0.60 


0.51 


0.46 


0.40 


0.96 




T6 


8 X8 


8.08 


1.64 


1.08 


0.77 


0.62 


0.61 


0.44 


0.88 


0.84 


0.31 




T7 


24X2X 


2.44 


1.22 


0.81 


0.61 


0.49 


0.41 


0.85 


0.30 


0.27 


0.84 




T8 


24X2H 


2.09 


1.04 


0.70 


0.52 


0.42 


0.85 


0.80 


0.26 


0.88 


0.81 




T28 


2HX2 


1.27 


0.64 


0.42 


0.82 


0.26 


0.21 


0.18 


0.16 


0.14 


0.18 




T9 


2)4X254 


i.eo 


0.80 


0.68 


0.40 


0.82 


6.27 


0.28 


0.80 


0.18 


0.16 




TIO 


8J4X214 


1.81 


0.66 


0.44 


0.38 


0.26 


0.22 


0.19 


0.16 


0.15 


0.18 




Til 


2 X2 


1.02 


0.61 


0.84 


0.26 


0.20 


0.17 


0.15 


0.18 


0.11 


0.10 




T27 


24X1X 


0.77 


0.89 


0.26 


0.19 


0.15 


0.13 


0.11 


0.10 


0.09 


0.08 




T13 


1!ICX1X 


0.77 


0.88 


0.26 


0.19 


0.15 


0.18 


0.11 


0.10 


0.09 


0.06 




T12 


lXXl5ii 


0.51 


0.26 


0.17 


0.18 


0.10 


0.09 


0.07 


0.06 


0.06 


0.05 




T14 


IHXIH 


0.55 


0.28 


0.18 


0.14 


0.11 


0.09 


0.08 


0.07 


0.06 


0.06 




T15 


IHXIH 


0.46 


0.28 


0.16 


0.11 


0.09 


0.06 


0.07 


0.06 


0.06 


0.05 




T16 


mxm 


0.89 


0.20 


0.13 


0.10 


0.08 


0.07 


0.06 


0.05 


0.04 


0.04 




T17 


1J4X1)4 


0.29 


0.15 


0.10 


0.07 


0.06 


0.05 


0.04 


0.04 


0.06 


0.08 




T18 


1 XI 


0.19 


0.10 


0.06 


0.06 


0.04 


0.08 


0.08 


0.02 


0.08 


0.08 




T19 


1 XI 


0.14 


0.07 


0.06 


0.08 


0.08 


0.02 


0.08 


0.08 


0.08 


0.01 




Safe Loads 


include weight of Tees. Maximum fiber strain, 12,000 




lbs. 


per square 


9incb 























JONES A LAUQMLINS, LIMITED. 



ANGLES. 






SAFE LOADS, IN TONS OF 2,000 LBS., UNIFORMLY 

DISTRIBUTED, FOR JONES 4 LAUGHLINS, 

LIMITED, ANGLES. WITH EQUAL LEGS. 



Size of 
Angle. 



DlSTANCB BBTWXBN SUPPORTS IK FlBT. 



10 



X6 
X6 



XA 

XX 



6 X6 XH 

6 X6 xa 

4 X4 XX 

4 X4 xa 

SHXS^XX 
S%XB%Xii 
BiiXBliXH 
8kX8J4XX 

8 X8 Xk 
8 X8 X% 
«XX8!ICX)4 
83£X83£XH 

2ViX2HXk 
SHXSJHXVJ 
2}iX2^XH 
«54X8J4XH 

8 X« X% 
8 X8 XA 

1!ICX1XX* 
ISiXlXX 

iViXlHXH 

iHxmxx 
mxi»4xH 

mxlJ4X}4 

1 XI X 
1 XI X., 

«x Hx% 
9iX XXA 



16.88 
30.66 

8.88 
18.08 

6.08 
11.84 

4.60 
8.12 
3.96 
5.44 

2.88 

6.20 
1.98 
8.66 

1.60 
8.98 
1.88 
2.88 

0.60 
1.60 
0.44 
1.20 

0.81 
0.77 
0.20 
0.36 

0.13 
0.17 
0.07 
0.095 



8.14 
16.28 

4.44 
9.04 
8.04 
6.68 

2.80 
4.06 
1.98 
2.72 

1.16 
2.60 
0.96 
1.78 

0.80 
1.46 
0.64 
1.16 

0.80 
0.80 
0.22 
0.60 

0.16 
0.39 
0.096 
0.18 

d.066 
0.085 
0.085 
0.048 



6.48 
10.19 

2.96 
6.03 
2.03 
3.76 

1.58 
2.71 
1.82 

1.81 

0.77 
1.78 
0.64 
1.18 

0.53 
0.97 
0.48 
0.77 

0.80 
0.58 
0.16 
0.40 

0.10 
0.26 
0.065 
0.12 



4.07 
7.64 

2.88 
4.58 
1.68 
8.81 

1.15 
2.03 
0.99 
1.86 

0.58 
1.80 
0.48 
0.89 

0.40 
0.78 
0.82 
0.68 

0.16 
0.40 
0.11 
0.80 

0.08 
0.19 
0.049 
0.09 



048 





0.067 
0. 
0. 



088 
0.043 
0.018 
0. 



3.26 
6.11 

1.78 
8.62 
1.22 
2.26 

0.98 
1.68 
0.79 
1.09 

0.46 
1.04 
0.88 
0.71 

0.38 
0.68 
0.86 
0.46 

0.18 
0.32 
0.09 
0.24 

0.06 
0.15 
0.089 
0.072 

0.086 
0.084 
0.014 
0.019 



2.72 
6.09 

1.48 
8.01 
1.01 
l.ffT 

0.77 
1.86 
0.66 
0.91 

0.89 
0.87 
0.82 
0.58 

0.27 
0.49 
0.21 
0.89 

0.10 
0.27 
0.07 
0.20 

0.06 
0.13 
0.063 
0.060 

0.1 
0. 

0.012 
0.016 



2.88 
4.87 

1.27 

2.58 
0.87 
1.61 

0.66 
1.16 
0.57 

0.78 

0.88 
0.74 
0.28 
0.51 

0.23 
0.42 
0.18 
0.33 

0.09 
0.23 
0.06 
0.17 

0.04 
0.11 
0.02i 
0.061 



2.04 
3.82 

1.11 
2.26 
0.76 
1.41 

0.E6 
1.08 
0.60 
0.68 

0.29 
0.65 
0.24 
0.46 

0.90 
0.37 
0.16 
0.29 

0.06 
0.20 
0.06 
0.15 

0.04 
0.10 
0.024 
0.045 



1.81 
8.40 



1.68 
3.06 

0.89 
1.81 
0.61 
1.12 

0.46 
0.81 
0.40 
0.64 

88 

0.58 
0.19 
0.86 

0.16 
0.20 
0.18 
0.28 

0.06 
0.16 
0.04 
0.18 

0.08 
0.06 
0.080 



2.01 
0.68 
1.85 

0.51 
0.90 
0.44 
0.60 

0.86 
0.58 
0.21 
0.40 

0.18 
0.82 
0.14 
0.26 

o.or 

0.18 
0.06 
0.18 

0.08 
0.09 
0.022 
0.0400.066 



0.0190.016 
0.0240.021 
0.0100.009 
0.0140.012 



0.014 
0.019 
0.008 
0.011 



0.018 
0.017 
0.007 
0.010 



Safe Loads Include weight of Angle. Maximum fiber strain 
18,000 lbs. per square inch. Neutral axis through center of gravity 
partJlel to one leg. 
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JONES A LAUaMUNS, LIMITED. 



ANGLES. 

SAFE LOADS, IN TONS OF 2.000 LBS.. UNIFORMLY 

DISTRIBUTED, FOR JONES A LAUGHLIN8. 

LIMITED. ANGLES. WITH UNEQUAL LEGS. 

LONQ LEG VERTICAL. 



Size of 
Angle. 



DUTANCK BBTWSKN SUPPORTS IN FEBT. 



2 



8 



10 



« X4 X 9i 

6 X4 X « 

6 X8HX % 

« X8ViX H 

6 X4 X X 

5 X4 X !li 

6 X84X % 
6 X3HX Va 

6 X8 X X 

6 X8 X !IC 

4 X8HX % 

4 X8HX ^ 

4 X8 X X 
4 X3 X !li 
85£X29iX 9i 
3XX29iX %. 

8HX8 X 9i 
8HX8 X ^ 
8^X24X H 
8HX2HX H 

8 X«ViX H 
8 X2HX % 
8HX2 X »i 
8)4X2 X H 

8 X8 X A 
8 X8 X H 

2^X2 X A 
2HX2 X H 

IXXmx A 
196X XX H 
1 X %X H 



13.28 
26 00 
18.00 
24.80 

9.40 
17.24 

9.16 
16.88 



16.52 
6.00 
10.92 

6.72 
10.64 
5.04 
9.16 

4.86 
8.12 
8.00 
5.84 

2.24 
4.12 

2.04 
4.64 

8.86 
4.00 
1.16 
2.84 

0.84 

0. 

0.11 



6.04 
18.80 

6.60 
12.40 

4.70 
8.62 
4.68 
8.44 

4.46 
8.26 
3.00 
5.46 

2.86 
5.82 
2.52 

4.68 

2.18 
4.06 
1.50 
2.92 

1.12 
2.06 
1.02 



1 

2.00 
0.58 
1.42 



4.48 
8.87 
4.88 

8.27 

3.13 
6.76 
8.05 
6.68 

2.97 
6.61 
2.00 
8.64 

1.91 
8.56 
1 
3.05 

1.45 
2.71 
1.00 
1.95 

0.75 
1.87 
0.68 
1.56 

1.12 
1.33 
0.39 
0.96 



0.42 0.: 
0.12 0.08 
0.06 0.04 



8.32 
6.66 
8.25 
6.20 

2.85 
4.81 
2.29 
4.22 

2.28 
4.18 
1.50 
2.78 

1.43 
2.66 
1.26 
2.29 

1.09 
2.08 
0.75 
1.46 

0.56 
1.08 
0.51 
1.16 

0.84 
1.00 
0.29 
0.71 

0.21 
0.06 
0.03 



2.66 
5.82 
2.60 
4.96 

1.88 
8.45 
1.88 
3.88 

1.78 
3.80 
1.20 
2.18 

1.14 
2.13 
1.01 
1.88 

0.87 
1.62 
0.60 
1.17 

0.45 
0.82 
0.41 
0.93 



2.21 
4.48 
2.17 
4.18 

1.67 
2.87 
1.58 
2.81 

1.49 
2.75 
1.00 
1.82 

0.95 
1.77 
0.84 
1.58 

0.78 
1.86 
0.60 
0.97 

0.87 
0.69 
0.84 
0.77 



0.67 


0.56 


0.80 


0.67 


0.28 


0.19 


0.57 


0.47 


0.17 


0.14 


0.05 


0.04 


0.02 


0.02 



1.90 
8.80 
1.86 
8.54 

1.84 
2.46 
1.81 
2.41 

1.27 
2.86 
0.86 
1.56 

0.82 
1.52 
0.72 
1.81 

0.62 
1.16 
0.43 
0.88 

0.82 
0.59 
0.29 
0.66 

0.48 
0.5^ 
0.17 
0.41 

0.12 
0.08 
0.02 



1.66 
8.88 
1.68 
8.10 

1.18 
2.16 
1.16 
2.11 

1.12 
2.07 
0.75 
1.87 

0.72 
1.33 

1.15 

0.55 
1.1 
0. 
0.73 


0.52 
0.26 
0.58 

0.42 
0.60 
0.16 
0.36 



1.47 
2.96 
1.44 
2.76 

1.04 
1 

1.02 
1.88 

0.99 
1.84 
0.67 
1. 

0.64 
1.18 
0.56 
1.02 

0.48 
0.90 
0.88 
0.66 

0.86 
0.46 

0.62 

0.87 
0.44 
0.13 
0.82 



0.11 009 
0.08 0.08 
0.01 0.01 



1.88 
2.66 
1.30 
2.48 

0.94 
1.72 
0.92 
1.69 

0.89 
1.66 
0.60 
I'.O© 

0.87 
1.06 
0.50 
0.92 

0.44 
0.81 
0.80 
0.58 

0.22 
0.41 
0.20 
0.46 

0.84 
0.40 
0.12 
0.28 

0.06 
0.02 
0.01 



Safe Loads include weight of Angle. Maximum fiber strain of 
12,000 lbs. per square inch. Neutral axis through centre of grayily 
parallel to short leg. 



JONES A LAUQHLIN8, LIMITED. 
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ANGLES. 

SAFE LOADS, IN TONS OF 2.000 LBS.. UNIFORMLY 

DISTRIBUTED, FOR JONES 4 LAUGHUNS, 

LIMITED, ANGLES, WITH UNEQUAL LEGS. 

SHORT LEG VERTICAL. 



Rise of 
Angle. 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


6 X4 XX 

e- x4 x« 
e X84XX 

6 X8HXH 


6.40 

i2.eo 

4.92 
9.64 


8.20 
6.80 
2.46 
4.82 


2.13 
4.20 
1.64 
3.21 


1.60 
3.16 
1.28 
2.41 


1.28 
2.62 
0.98 
1.93 


1.07 
2.10 
0.82 
1.61 


0.91 
1.80 
0.70 
1.38 


0.80 
1.58 
0.62 
1.21 


0.71 
1.40 
0.65 
1.07 


0.64 
1.26 
0.49 
0.96 


5 X4 XX 

5 X4 XX 

6 X84XX 
6 X3HXX 


6.28 
11.44 
4.80 
8.72 


8.14 
6.72 
2.40 
4.86 


2.09 
3.81 
1.60 
2.91 


1.67 
2.86 
1.20 
2.18 


1.26 
2.29 
0.96 
1.74 


1.05 
1.91 
0.80 
1.45 


0.90 
1.63 
0.69 
1.25 


0.79 
1.43 
0.60 
1.09 


0.70 
1.27 
0.58 
0.97 


0.68 
1.14 
0.48 
0.87 


6 X3 XX 
6 X8 XX 

4 XSHXX 
4 X8HXX 


8.66 
6.44 
4.72 
8.52 


1.78 
8.22 
2.86 
4.26 


1.19 
2.16 
1.67 

2.84 


0.89 
1.61 
1.18 
2.18 


0.71 
1.29 
0.94 
1.70 


0.60 
1.07 
0.79 
1.42 


0.51 
0.92 
0.67 
1.22 


0.45 
0.81 
0.69 
1.07 


0.40 
0.72 
0.52 
0.95 


0.86 
0.64 
0.47 
0.85 


4 X8 XX 
4 X8 XX 
8XX2XXX 
8XX2XXX 


3.40 
6.24 
2.64 
4.72 


1.70 
3.12 
1.32 
2.86 


1.18 
2.06 
0.88 
1.67 


0.85 
1.66 
0.66 
1.18 


0.68 
1.25 
0.53 
0.94 


0.67 
1.04 
0.44 
0.79 


0.49 
0.89 
0.38 
0.67 


0.48 
0.78 
0.33 
0.59 


0.38 
0.69 
0.29 
0.52 


0.84 
0.62 
0.26 
0.47 


8HX8 XX 
8HX8 XX 

9%X2%XH, 
8HX24XH 


8.82 
6.08 
1.64 
8.24 


1.66 
3.04 
0.82 
1.62 


1.11 
2.03 
0.55 
1.08 


0.83 
1.62 
0.41 
0.81 


0.66 
1.22 
0.83 
0.66 


0.55 
l.Ol 
0.27 
0.54 


0.47 
0.87 
0.23 
0.46 


0.42 
0.76 
0.21 
0.41 


0.87 
0.G8 
0.18 
0.36 


0.38 
0.61 
0.16 
0.82 


8 X2HXX 
8 X2HX4 
8HX2 XH. 
8)4X2 XH 


1.60 
2.92 
0.84 
1.92 


0.80 
1.46 
0.42 
0.96 


0.58 
0.97 
0.28 
0.64 


0.40 
0.78 
0.21 
0.48 


0.32 
0.58 
0.17 
0.38 


0.2i 
0.49 
0.14 
0.82 


0.23 
0.42 
0.12 
0.27 


0.20 
0.37 
0.11 
0.24 


0.18 
0.32 
0.09 
0.21 


0.16 
0.29 
0.08 
0.19 


8 y2 xA 

8 X2 XH 
2^X2 Xft 
2HX2 X% 


0.80 
1.88 
0.76 
1.87 


0.40 
0.94 
0.88 
0.94 


0.27 
0.63 
0.25 
0.62 


U.20 
0.47 
0.19 
0.47 


0.16 
0.38 
0.16 
0.87 


0.13 
0.81 
0.13 
0.31 


0.11 
0.27 
0.11 
0.27 


0.10 
0.24 
0.10 
0.23 


0.09 
0.21 
0.08 
0.21 


0.08 
0.19 
0.08 
0.19 


IXXIHXA 
IXX XXH 
1 X %XH 


0.87 
0.10 
0.048 


0.19 
0.05 
0.024 


0.12 
0.03 
0.016 


0.09 
0.03 
0.012 


0.07 
0.02 
0.010 


0.06 
0.02 
0.008 


0.06 
0.01 
0.007 


0.05 
0.01 
0.006 


0.04 
0.01 
0.005 


0.04 
0.01 
0.005 



Safe Loads include weight of Angle. Maximum fiber strain of 
12,000 lbs. per square inch. Neutral axis through centre of grayity 
parallel to long leg. 



100 



JONC8 & LAUQHLINS. LIMITED. 



GIRDERS. 

SAFE LOAD, IN TONS OF 2,000 LBS. 

UNIFORMLY DISTRISUTED, FOR BOX GIRDERS COMPOSED 

OF TWO 10" BEAMS AND TWO i2Xh" PLATES. 



■s 






5J 


•^ 






s 


2-10" 


Beams. 






2-12XJ" 




26ibt 


per foot. 




x. 


Steel PIttet. 




all 
ill 

HI 


Si 


Add to Safe Load 
for 6 pounds in- 
crease in weight 
of Beam. 


Add to Safe Tioad 

for A" increase 

in thickness of 

Plates. 


Add to weight 

of Girder for 6 

pounds increase 

in weight of 

Beam. 


Add to weight of 
Girder for X" in- 
crease in thick- 
ness of plates. 


12 


32.5 


1114 


1.56 


2.35 


120 


61 


13 


30.0 


1206 


1.44 


2.17 


130 


66 


14 


27.9 


1299 


1.34 


2.01 


140 


71 


15 


26.0 


1392 


1.25 


1.88 


150 


77 


16 


24.4 


1485 


1.17 


1.76 


160 


82 


17 


22.9 


1578 


1.10 


1.66 


170 


87 


18 


21.7 


1670 


1.04 


1.57 


180 


92 


19 


20.5 


1763 


0.98 


1.48 


190 


97 


20 


19.5 


1856 


0.93 


1.41 


200 


102 


21 


18.6 


1949 


0.89 


1.34 


210 


107 


22 


17.8 


2042 


0.85 


1.28 


220 


112 


23 


17.0 


2134 


0.81 


1.23 


230 


117 


24 


16.3 


2227 


0.78 


1.17 


240 


122 


25 


15.6 


2320 


0.75 


1.13 


250 


128 


26 


15.0 


2413 


0.72 


1.08 


260 


133 


27 


14.4 


2506 


0.69 


1.04 


270 


138 


28 


13.9 


2598 


0.67 


1.01 


280 


143 


29 


13.4 


2691 


0.64 


0.97 


290 


148 


80 


13.0 


2784 


0.62 


0.94 


300 


153 


31 


12.6 


2877 


0.60 


0.91 


310 


158 


83 


12.2 


2970 


0.58 


0.88 


320 


163 


83 


11.8 


3062 


0.57 


0.85 


330 


168 


84 


11.5 


3155 


0.55 


0.83 


340 


173 


85 


11.1 


3248 


0.53 


0.81 


350 


179 


36 


10.8 


3341 


0.52 


0.78 


360 


184 


87 


10.5 


3434 


0.51 


0.76 


370 


189 


38 


10.3 


3526 


0.49 


0.74 


380 


194 



Above values are based on maximum fiber strain of 13,000 lbs. 
per square inch, }|" rivet holes deducted. Weights correspond to 
lengths, center to center of bearings. 
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filRDERS. 

SAFE LOAD. IN TONS OF 2,000 LBS. 
UNIFORMLY DISTIIISUTED, FOR SOX OIRDER COMPOSED 
OF TWO 12 ' STEEL BEAMS AND TWO 14Xr STEEL PLATES. 



Si 

B 

S CO 

Is* 

I 



12 
18 
14 
15 
16 
17 
18 

19 
20 
21 



24 
25 



27 
28 
29 
80 
81 



84 
85 
86 
87 




I si 



47.7 
44.0 
40.9 
88.1 
86.7 
88.6 
81.8 

80.1 
28.6 
27.2 
26.0 
24.9 
28.8 
22.9 

22.0 

21.2 
20.4 
19.7 
19.1 
18.4 
17.8 

17.8 
16.8 
16.8 
15.9 
15.4 
15.0 



1851 
1464 
1576 
1689 
1802 
1914 
2027 

2189 



2865 

2477 
2590 
2702 
2815 



8040 
8153 
8265 
8878 
8491 



8716 



8941 
4054 
4166 
4279 



0.895 
0.864 
0.888 
0.816 
0.296 
0.279 
0.263 

0.249 
0.287 
0.225 
0.215 
0.206 
0.197 
0.189 

0.182 
0.175 
0.169 
0.163 
0.158 
0.153 
0.148 

0.143 
0.139 
0.135 
0.131 
0.128 
0.124 




'H'g 



a c ® 
coo| 



53.0 
48.9 
45.4 
42.4 
39.7 
37.4 
85.3 

83.5 
31.8 
80.3 
28.9 
27.6 
26.5. 
25.4 

24.4 
23.5 
22.7 
21.9 
21.2 
20.5 
19.9 

19.3 

18.7 
18.2 
17.7 
17.2 
16.7 






1555 
1685 
1814 
1944 
2074 
2203 



2462 
2592 
2722 
2851 
2981 
3110 
8240 

8370 
3499 
8629 
3758 



4018 
4147 

4277 
4406 
4586 
4666 
4795 
4925 



mi 



1.94 
1.79 
1.66 
1.55 
1.45 
1.37 
1.29 

1.22 
1.16 
1.11 
1.06 
1.01 
0.97 
0.98 

0.89 
0.86 
0.83 
0.80 
0.77 
0.75 
0.73 

0.70 
0.68 
0.66 
0.65 
0.63 
0.61 



8.86 
8.10 
2.88 
2.69 
2.52 
2.87 
2.24 

2.12 
2.03 
1.92 
1.88 
1.75 
1.68 
1.61 

1.55 
1.49 
1.44 
1.39 
1.34 
1.30 
1.26 

1.22 
1.19 
1.15 
1.12 
1.09 
1.06 



Above values are based on maximum fiber strain of 13,000 lbs. 
per sauare Inch, {I" rivet holes deducted. Weights correspond to 
lengtn, center to center of bearings. 
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JONC8 & LAUQHLINS, LIMITED. 



GIRDERS. 

SAFE LOAD, IN TONS OF 2,000 LSS., 
UNIFORMLY DISTRISUTED, FOR BOXaiRDER COMPOSED 
OF TWO 16^ STEEL BEAMS AND TWO 14X1 ' STEEL PLATES. 





M ^1 








^11 
lis 


II 


Add to Safe Load 
for 1 pound in- 
crease in weight 
of Beam. 


60*4 


1^ 


AddtoSafeT^ad 
for 6 pounds in- 
crease in weight 
of Beam. 


Add to Safe Load 

for A" increase 

in tmckness of 

Plates. 


Ma 

i 


12 


76.6 


1746 


0.486 


90.2 


2178 


2.47 


4.20 


72 


18 


70.7 


1891 


0.449 


88.2 


2859 


2.28 


8.87 


78 


14 


65.7 


2037 


0.417 


77.3 


2541 


2.11 


3.60 


84 


15 


61.3 


2182 


0.389 


72.1 


2722 


1.97 


8.86 


90 


16 


67.5 


2328 


0.365 


67.6 


2904 


1.85 


8.15 


96 


17 


54.1 


2473 


0.343 


63.6 


8085 


1.74 


2.96 


102 


18 


61.1 


2619 


0.324 


60.1 


8267 


1.64 


2.80 


108 


19 


48.4 


2764 


0.807 


56.9 


8448 


1.56 


2.65 


114 


20 


46.0 


2910 


0.292 


54.1 


3630 


1.48 


2.62 


120 


21 


43.8 


8055 


0.278 


51.5 


3811 


1.41 


2.40 


126 


22 


41.8 


8201 


0.265 


49.2 


3998 


1.84 


2.29 


182 


23 


40.0 


3846 


0.253 


47.0 


4174 


1.29 


2.19 


188 


24 


38.3 


3492 


0.248 


45.1 


4356 


1.23 


2.10 


144 


26 


86.8 


8637 


0.283 


48.3 


4587 


1.18 


2.01 


150 


26 


85.4 


3788 


0.224 


41.6 


4719 


1.14 


1.94 


156 


27 


34.1 


3928 


0.216 


40.1 


4900 


1.10 


1.86 


162 


28 


82.8 


4074 


0.208 


88.6 


5082 


1.06 


1.80 


168 


29 


81.7 


4219 


0.201 


87.3 


5263 


1.02 


1.74 


174 


80 


80.7 


4365 


0.196 


36.1 


5445 


0.99 


1.68 


180 


81 


29.7 


4510 


0.189 


84.9 


6626 


0.95 


1.62 


186 


32 


28.7 


4656 


0.182 


83.8 


5808 


0.92 


1.67 


192 


83 


27.9 


4801 


0.177 


82.8 


5989 


0.90 


1.52 


198 


34 


27.0 


4947 


0.172 


31.8 


6171 


0.87 


1.48 


204 


85 


26.3 


5092 


0.167 


80.9 


6352 


0.84 


1.44 


210 


86 


25.5 


5238 


0.162 


80.0 


6534 


0.82 


1.40 


216 


87 


24.9 


5383 


0.158 


29.2 


6715 


0.80 


1.36 


222 


88 


24.2 


5529 


0.154 


28.5 


6897 


0.78 


1.83 


228 



Above values are based on maximum fiber strain of 18,000 lbs. 
per square inch, f g" rivet holes deducted. Weights correspond to 
lengths, center to center of bearings. 
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GIRDERS. 

SAFE LOAD, IN TONS OF 8,000 LBS., 
UNIFORMLY DISTRIBUTED, FOR BOX GIRDER COMPOSED 
OF TWO 20 STEEL BEAMS AND TWO 16X2 ' STEEL PLATES. 



12 
18 
14 
15 
16 
17 
18 

19 
20 
21 



24 
25 

26 
27 
28 
29 
80 
81 
82 

88 
84 
85 
86 
87 
88 



II 



ir 




BBS 
o v^ 

^BZ 

5gl 



167.6 
154.7 
143.6 
134.0 
125.7 
118.8 
111.7 

105.8 
100.6 
95.7 
91.4 
87.4 
83.8 
80.4 

77.8 
74.5 
71.8 
69.8 
67.0 
64.8 
62.8 

60.9 
59.1 
57.4 
55.8 
54.8 
52.9 



2923 
8167 
8410 
3654 



^B 



4141 
4385 

4628 
4872 
5116 
5359 
5603 
5846 
6090 

6334 
6577 
6821 
7064 
7308 
7552 
7795 



8770 
9013 
9256 




3.24 
2.99 
2.78 
2.59 
2.43 
2.28 
2.16 

2.05 
1.94 
1.85 
1.77 
1.69 
1.62 
1.55 

1.50 
1.44 
1.39 
1.34 
1.30 
1.25 
1.21 

1.18 
1.14 
1.11 
1.08 
1.05 
1.03 




6.02 
5.56 
6.16 
4.81 
4.51 
4.25 
4.01 

8.80 
3.61 
3.44 
3.28 
3.14 
3.01 
2.89 

2.78 
2.68 
2.58 
2.49 
2.41 
2.33 
2.26 

2.19 
2.12 
2.06 
2.01 
1.95 
1.90 




Cam 
rt d ® 
B"v 



148.7 
137.3 
127.5 
119.0 
111.5 
105.0 
99.1 

93.9 
89.2 
85.0 
81.1 
77.6 
74.4 
71.4 

68.6 
66.1 
63.7 
61.5 
59.5 
57.6 
55.8 

54.1 
52.5 
51.0 
49.6 
48.2 
47.0 



2539 
2751 



3174 



3597 
3809 

4020 



B ad 

«5 



4444 
4655 
4867 
5078 
5290 

5502 
5713 
5925 
6136 
6348 
6560 
6771 



7194 
7406 
7618 
7829 
8041 



0.647 
0.597 
0.555 
0.518 
0.485 
0.457 
0.432 

0.409 
0.388 
0.370 
0.853 
0.338 
0.324 
0.311 

0.299 
0.288 
0.277 
0.268 
0.259 
0.251 
0.243 

0.235 
0.228 
0.222 
0.216 
0.210 
0.204 



r 






6.12 
5.65 
5.25 
4.90 
4.59 
4.82 
4.08 

3.86 
3.67 
3.50 
3.34 
3.19 
3.06 
2.94 

2.82 
2.72 
2.62 
2.53 
2.45 
2.87 
2.29 

2.22 
2.16 
2.10 
2.04 
1.98 
1.93 



Oa 

si 

ft 
< 



95 
102 
109 
116 
122 

129 
136 
143 
150 
156 
163 
170 

177 
184 
190 
197 
204 
211 
218 

224 
281 
238 
245 
252 
258 



Above values are based on maximum fiber strain of 18,000 lbs. 
ir square Inch, }%" rivet holes deducted. Weights correspond to 
IS. center to center of bearings. 



persqi 
lengthi 
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JONC8 & LAUQHLINS, LIMITED. 



STEEL PLATE GIRDERS. 
SAFE LOAD IN POUNDS. UNIFORMLY DISTRISUTED. 



14 
15 
16 
17 

18 

19 
20 
21 



24 
26 
26 
27 

28 

29 
80 
81 
82 
88 

84 
85 
86 
87 
88 



No. 1 a. 

94 X 9^ Web Plates. 
« XS^XH Flange Angles. 
8 X8HX % Stiffener ijigles. 
«HX H Fillers. 



148960 
184760 
126625 
119885 
112900 

107006 

101715 

96880 

92470 

88415 

84685 
81175 
77970 
74980 
72195 

69545 
67105 
64810 
62640 



58680 
56805 
55065 
58425 
51860 





% 


III 
m 


^5 
1*3 


112065 


1849 


104860 


1941 


98480 


2034 


94720 


2126 


87720 


2218 


88065 


2855 


78925 


2447 


75180 


2540 


71660 


2632 


68475 


2724 


65495 


2855 


62775 


2947 


60250 


8089 


57890 


3132 


55695 


8224 


58595 


3354 


51675 


8446 


49850 


8539 


48140 


3631 


46525 


3728 


44970 


8850 


48515 


8943 


42145 


4035 


40885 


4127 


39590 


4220 



.278 
.305 
.333 
.363 



.460 
.494 
.530 

.567 
.606 
.645 
.686 

.728 

.772 
.817 
.863 
.910 
.959 



Vo. 1 G*. 

fdi X H Web Plates. 
6 X8HX A Flange Angles. 
8 x2HX9i Stiffener Angles. 
«HX A Fillers. 






115275 
115190 
114425 
107880 
102015 

96680 
91885 
87520 
83535 
79860 

.76445 
78310 
70415 
67710 
65185 

62785 
60580 
58505 
56550 
54595 

52915 
51260 
49695 

48200 
46785 



96775 
94780 
88965 
83840 
79286 

76060 
71275 
67840 
64705 
61880 



56660 
64875 
52250 
50265 

48366 
46620 
44975 
43430 
41966 

40545 
89240 
87996 
86810 
86685 



|i 

r 



1728 

1808 
1893 
1978 
2063 

2191 
2276 



2447 



2653 
2739 
2824 
2909 
2994 

8116 
8201 



8871 
8466 

8575 
8660 
3746 



8916 



I 



.278 
.805 
.383 
.868 

.894 
.426 
.459 
.494 
.680 

.667 
.605 
.645 
.686 
.728 

.772 
.816 
.862 
.909 
.958 



The above valaes are found on the moments of Inertia of the 
sections with a fiber strain of 16,000 lbs. and 12,600 lbs. respectlyely 
for steel: H" rivet holes deducted. Weights of girders Include 1% 
inobes of bearing at each end, stiffeners, fillers and rivet heads. 
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STEEL PLATE GIRDERS. 
8AFE LOAD IN POUNDS, UNIFORMLY DISTRIBUTED. 





No. 1 


Q. 




Ko* 2 a. 






M X % Web PltttcB. 
S X2^ X % Btlffener Angl ea . 


as X 5^ IV eb PlRtes. 
5 X3 X'^ Flange ATi^les. 
S xa^ix^Stlffeiier Angles. 
si^4X ^4 Fillers. 


1 

! 




tm 






m 

ml 


m 




1 


14 


115400 


89810 


1508 


105630 


85120 


1618 




16 


ioeoi5 


84015 


1676 




102400 


79630 


1698 




U 


1Q1495 


7^905 


1763 




96200 


74760 


1778 




17 


eS670 


74340 


1831 




90685 


70435 


1857 




18 


90460 


70350 


liJ09 


.... - 


85725 


66545 


1937 




19 


85730 


66530 


2029 




81235 


63995 


2(^54 




^ 


81465 


63185 


2107 


.277 


77185 


59834 


2134 


.297 


SI 


77595 


6014r> 


2184 


.305. 


7341>5 


56935 


2314 


.326 


32 


74040 


57350 


2262 


J?;^3 


70125 


54375 


2394 


.357 


2a, 


707D0 


54790 


2340 


.362 


67025 


51835 


2373 


.388 


34 


67745 


52385 : 


24,^ 


Am^ 


64130 


49550 


2490 


.433 


S5 


64970 


50200 


2532 


,425 


01490 


47470 


2570 


.456 


26 


63390 


48170 


2609 


.459 


59040 


45540 


ar^o 


.493 


27 


59995 


462S5 


2687 


.493 


56750 


43740 


2730 


.539 


26 


67755 


44515 


2765 


.520 


54630 


43050 


2809 


.567 


29 


55620 


42820 


287y 


sm 


52rm 


40445 


3934 


.607 


m 


53605 


41275 


2956 


.605 


50725 


38965 


3004 


.648 


31 


51805 


39805 


3034 


.644 


48965 


37575 


3084 


,691 


33 


60070 


iSH430 


3112 


.mri 


47305 


36255 


3164 


.734 


S3 


48430 


37130 


3190 


.727 


45735 


35015 


3243 


.780 


U 


46S40 


35S70 


3300 


.771 


44335 


33815 


3a^6 


.836 


m 


45360 


34700 


3378 


.815 


42835 


33705 


3436 


.872 


86 


43975 


33595 


3456 


.891 


41495 


31645 


3515 


.933 


37 


4264,^ 


3ri45 


3534 


.m^ 


40235 


30645 


3595 


,974 


88 


41300 


31540 


3612 


.957 


39035 


296&1 


3675 


1.036 



The above values are found on the moments of inertia of the 
sections with a fiber strain of 16,000 lbs. and 12,500 lbs. respectively 
for steel; H" rivet holes deducted. Weights of girders include 18 
inches of bearing at each end, stiffeners, tillers and rivet heads. 
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JONES A LAUQHLINt, LIMITED. 



STEEL PLATE GIRDERS. 
SAFE LOAD IN POUNDS, UNIFORMLY DISTRISUTED. 





No. s a. 




No. s a. 






8S X 9( Web Plates. 




88 X 9i Web Plates. 






6 X8 X A Flange Angles. 
8 X2^XXStIffener Angles. 


6 XS XX Flange Angles. 




iwfrB^ir'""'^'^'"- 


1 

a 


pis 


Safe Load, inclading 
weight of Girder, for 
fiber strain of l .600 
lbs. per sq. in. 


1^ 


4 




T" \i 


II 


, 


1 


mi 


I's 


1 


mi 


M 


P 


1 


14 


99240 


77180 


1512 


88615 


68915 


1406 




15 


02855 


72185 


1586 





82925 


64445 


1474 




16 


87220 


67780 


1659 




77890 


60510 


1542 




17 


82205 


63845 


1733 




73410 


56990 


1610 




18 


77715 


60315 


1807 





69390 


53830 


1678 




19 


78685 


57105 


1917 




65780 


50960 


1780 




20 


60960 


54:20 


1990 


.297 


62450 


48380 


1848 


.297 


21 


06615 


51503 


2064 


.826 


59465 


46035 


1916 


.326 


22 


6C5(iO 


49180 


2138 


.857 


56715 


48875 


1983 


.357 


28 


60750 


46970 


2212 


.388 


54210 


41900 


2051 


.388 


24 


58120 


44890 


2321 


.421 


51855 


40035 


2154 


.421 


25 


55715 


43005 


2895 


.456 


49710 


38350 


2221 


.456 


26 


53490 


41250 


2469 


.492 


47720 


36780 


2289 


.491 


27 


51495 


39605 


2543 


.529 


45865 


85315 


2357 


.529 


28 


49485 


38085 


2616 


.567 


44185 


33945 


2425 


.567 


29 


47635 


36615 


2724 


.607 


42475 


32635 


2525 


.607 


80 


45940 


35270 


2798 


.648 


40955 


31425 


2593 


.648 


81 


44840 


34010 


2871 


.690 


39530 


30300 


2661 


.690 


82 


42835 


32815 


2945 


.784 


38180 


29230 


2729 


.784 


88 


41420 


31690 


3019 


.780 


86915 


28225 


2797 


.779 


84 


40085 


30595 


8124 


.826 


85675 


27235 


2894 


.825 


85 


88760 


29580 


3198 


.874 


84540 


26340 


2962 


.873 


36 


37560 


28630 


3272 


.923 


33460 


25470 


3030 


.928 


37 


36415 


27715 


3346 


.973 


32430 


24650 


3098 


.973 


38 


35320 


26840 


3420 


1.025 


81455 


23875 


3166 


1.025 



The above values are found on the moments of inertia of the 
sections with a fiber strain of 16,000 lbs. and 12,600 lbs. respectively 



for steel; M" rivet holes deducted. Weights" of girders Tnclude iS 
1 of bearing at each end, BtlfiPeners, fillers and rivet heads. 



inches < 



JONC8 & LAUQHLIN^. LIMITED. 
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STEEL PLATE GIRDERS. 
SAFE LOAD IN POUNDS, UNIFORMLY DI8TIIIBUTED. 





No. 8 a. 




No. 8 a. 




80 X X Web Plates. 


ao X X Web Plates. 




5 X8 XH Flange Angles. 


6 X8 


X A Flange Angles. 




8 X8HXX Stiff 
2HX H FUlere. 


ener Angles. 


8 xa^X^Stiffener Angles. 
2HX A Fillers. 








1*1 
III 

ill! 


Safe Load, Indading 
weicrht of Girder, for 
fiber strain of lt,600 
Iba. per sq. in. 






Ill 


Ill 


^,- 




B 


1"^ 


1 


Safe Load, ind 
weifirhtof OinU 
fiber strain of 
lbs. per sq. in. 


Safe Load, ind 
weight of Gird* 
fiber strain of 
lbs. per sq. in. 


si 
1^ 


j 


14 


96800 


75280 


1548 


87685 


68185 


1443 




16 


90575 


70405 


1626 




82045 


63765 


1515 




16 


85085 


66095 


1703 




77055 


59836 


1586 




17 


80180 


62240 


1780 




72625 


56375 


1657 




> 18 


75795 


88805 


1857 




68630 


53240 


1728 




19 


71795 


55655 


1967 




65020 


50390 


1831 




dO 


68205 


52835 


2044 


.328 


01760 


47840 


1902 


.828 


31 


64940 


50260 


2121 


.360 


58795 


45505 


1973 


.859 


22 


61940 


47900 


2199 


.393 


56085 


43365 


2044 


.393 


28 


59195 


45745 


2276 


.428 


53585 


41405 


2116 


.428 


24 


56625 


43715 


2886 


.464 


51260 


89560 


2218 


.464 


25 


54275 


41855 


2468 


.502 


49130 


87880 


2290 


.502 


26 


52100 


40140 


2540 


.542 


47160 


36820 


2361 


.540 


27 


50065 


38535 


2617 


.583 


45320 


34870 


2432 


.582 


28 


48175 


37035 


2694 


.625 


43595 


88505 


2503 


.625 


29 


46865 


35605 


2804 


.669 


41955 


82205 


2606 


.668 


80 


44700 


84290 


2881 


.714 


40445 


81015 


2677 


.714 


81 


43140 


33050 


2959 


.761 


39080 


29890 


2748 


.760 


82 


41665 


31885 


3036 


.809 


37690 


28830 


2820 


.809 


88 


40275 


80775 


3113 


.859 


36430 


27830 


2891 


.858 


84 


88920 


29700 


3220 


.910 


35200 


26850 


2990 


.909 


85 


87675 


28715 


3297 


.968 


34070 


25950 


3061 


.962 


86 


86495 


27765 


3374 


1.017 


32995 


25085 


3133 


1.016 


87 


85870 


26870 


3451 


1.073 


31975 


24275 


3204 


1.072 


88 


84290 


26010 


3528 


1.130 


31005 


23505 


3275 


1.129 



The above values are found on the moments of inertia of the 
sections with a fiber strain of 16,000 lbs. and 18,600 lbs. respeotiyely 
for steel; {§" rivet holes deducted. Weights of girders include 18 
Inohes of bearing at each end, stiffeners, fillers and rivet heads. 
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JONES A LAUQHLINS. LIMITED. 



STEEL PLATE GIRDERS. 
SAFE LOAD IN POUNDS, UNIPORIILY DISTRISUTED. 





No. 8 a. 




No. 4 a. 




80 X X Web Plates. 




18 X X Web Plates. 




6 X8 XX Flange Angles. | 


6 X8 XA Flange Angles. 




« XSHXXStiflf 
2%X % Fillers. 


ener Angles. | 








a 


Safe Load, including 
weight of Oirder, for 
fiber strain of 16,000 
lbs. per sq. in. 


m 

mi 

mi 


1. 


g 
1 


Safe Load, indndingr 
weight of Oirder, for 
fiber strain of 16,000 
lbs. per sq. in. 


111; 

Ml 

mi 




j 


14 


78180 


60800 


1840 




76546 


69506 


1378 




15 


73146 


56845 


14K)5 




71610 


65640 


1442 




16 


68700 


53860 


1470 




67260 


62210 


1611 




17 


64735 


50245 


1535 




63660 


49160 


1579 




18 


61180 


47460 


1600 




59870 


46410 


1648 




19 


57945 


44905 


1696 




66695 


43916 


1743 




20 


55040 


42620 


1761 


.827 


53850 


41670 


1812 


.865 


21 


52395 


40545 


1826 


.359 


51250 


89630 


1880 


.400 


22 


49970 


38630 


1892 


.392 


48870 


37750 


1949 


.437 


23 


47745 


86875 


1957 


.427 


46680 


36030 


2018 


.476 


24 


45655 


35225 


2053 


.464 


44635 


34415 


2116 


.617 


25 


43760 


33730 


2118 


.502 


42766 


32935 


2184 


.659 


26 


41995 


82335 


2183 


.541 


41035 


31565 


2263 


.603 


27 


40350 


31030 


2248 


.582 


39420 


30290 


2321 


.648 


28 


38815 


29825 


2313 


.624 


37910 


29100 


2390 


.695 


29 


37350 


28660 


2408 


.668 


86475 


27945 


2484 


.744 


30 


36005 


27585 


2473 


.713 


35150 


26900 


2552 


.794 


81 


34730 


26580 


2538 


.760 


33900 


25910 


2621 


.846 


32 


33535 


25635 


2603 


.808 


32720 


24980 


2690 


.900 


83 


32410 


24740 


2668 


.857 


31610 


24090 


2758 


.955 


34 


81320 


23870 


2762 


.909 


30535 


23235 


2865 


1.018 


35 


30300 


23060 


2828 


.961 


29535 


22435 


2924 


1.071 


36 


29335 


22295 


2893 


1.015 


28585 


21685 


2993 


1.181 


37 


28430 


21560 


2959 


1.071 


27690 


20970 


3061 


1.193 


88 


27555 


20865 


8023 


1.128 


26830 


20280 


3130 


1.267 



The above values are found on the moments of inertia of the 
sections with a fiber strain of lft,000 lbs. and 12,600 lbs. respectively 
for steel; }%" rivet holes deducted. Weights of girders include IS 
inches of bearing at each end, stiffeners, fillers and rivet heads. 



JONC8 A LAUQHLIN8, LIMITED. 
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STCEL PLATE QIRDCRS. 
SAFE LOAD IN POUND8. tlNIFORMLY DISTRIBUTED. 





No. 4 a. 


No. 4 a. 






18 X X Web Plates. 


18 X % Web Plates. 






5 X8 X 96 Flange Angles. 


4 X8 X96 Flange Angles. 




8 X8HX% Stiff 
2ViX 96 fillers. 


Bner Angles. 


8 X2HX 96 Stiffener Angles. 






2%X % Fillers. 




1 

a 

t 


Safe Load, including 
weight of Girder, for 
fiber strain of 16,000 
lbs. per sq. in. 


Safe Load, including 
weignt of Girder, for 
fiber strain of 12,600 
lbs. per sq. in. 


I. 

t 


§ 
1 
1 


Safe Load, inclnding 
weight of Girder, for 
fiber strain of 16,000 
lbs. per sq. in. 


Safe Load, including 
weight of Girder, for 
fiber strain of 12,600 
lbs. per sq. in. 


i. 
II 

'd '^ 
SO 


d 
o 


14 


68170 


52980 


1271 


58900 


45760 


1179 




15 


63765 


49525 


1883 





55095 


42775 


1287 




16 


59875 


46475 


1396 





51725 


40125 


1294 




17 


56410 


43750 


1459 




48720 


37770 


1352 




18 


53300 


41310 


1521 





46020 


85650 


1409 




19 


50470 


39080 


1610 




43306 


88506 


1494 




20 


47925 


37075 


1673 


.864 


41860 


81980 


1552 


.358 


21 


45615 


35255 


1735 


.400 


39350 


30400 


1609 


.398 


22 


43490 


83580 


1798 


.440 


37515 


28955 


1667 


.430 


23 


41540 


32040 


1861 


.476 


85825 


27615 


1724 


.468 


24 


39710 


80600 


1951 


.516 


84240 


26360 


1809 


.508 


25 


38045 


29285 


2014 


.558 


82795 


25215 


1866 


.650 


26 


36505 


28065 


2076 


.602 


81455 


24155 


1924 


.598 


27 


35060 


26920 


2139 


.648 


30200 


23170 


1981 


.687 


28 


33710 


25860 


2202 


.694 


29030 


22240 


2039 


.684 


29 


32430 


24830 


2289 


.748 


27920 


21850 


2121 


.782 


80 


81250 


23900 


2351 


.794 


26890 


20580 


2178 


.781 


31 


30135 


23015 


2414 


.846 


25925 


19765 


2236 


.832 


32 


29085 


22175 


2477 


.899 


25015 


19035 


2298 


.885 


33 


28090 


21890 


2539 


.955 


24150 


18360 


2351 


.939 


34 


27120 


20620 


2629 


1.011 


23815 


17685 


2434 


.996 


35 


26240 


19910 


2692 


1.070 


22540 


17070 


2492 


1.058 


36 


25395 


19235 


2755 


1.130 


21800 


16480 


2549 


1.112 


37 


24580 


18590 


2818 


1.192 


21105 


15925 


2607 


1.173 


38 


23820 


17980 


2880 


1.256 


20435 


15885 


2664 


1.286 



The above values are found on the moments of inertia of the 
sections with a fiber strain of 16,000 lbs. and 12.500 lbs. respectively 
for steel; }|" rivet holes deducted. Weights of girders include ISJ 
inches of bearing at each end, stiffeners, fillers and rivet heads. 
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JONC8 A LAUaHUN8, LIMITED. 



STEEL PLATE GIRDERS. 
SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED. 
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llil 




111 




ill- 


Ws 


*S 


^1 


*H.2 s^ 


^^1= 




H 








1- 


*& 


ili^ 


63 


•Qt 


»2" ? o 


c5s^ 




^ _ . 






.ai 


<» 








20 


81.18 


1.62 


4.O0 


91.71 ] 


1.70 


4.40 


.m 


21 


77.32 


1.69 


3.«0 


.05 


87.341 


1.77 


4,20 


,05 


22 


73.80 


K7e 


3.63 


.06 


83.37 1 


1.84 


4.00 


.06 


2H 


70. m) 


\M 


3.47 


.06 


79.741 


1.95 


3.83 


.06 


34 


67.66 


\.m 


3.32 


.06 


76.42; 


>.02 


3.67 


.06 


S.'i 


04.95 


2.01 


3.19 


.06 


73.36 t 


LOO 


3,52 


,06 


m 


62. -io 


3.07 


H.OT 


.07 


70.54^ 


i,17 


3.39 


.07 


27 


60.14 


2,14 


2.96 


.07 


67,93f 


i.24 


3.26 


.07 


2^ 


57.fl9 


2.21 


2.85 


.07 


65.50t 


3.31 


3.15 


.07 


29 


55. mt 


2,31 


3.75 


.07 


63.25 S 


J. 42 


3.03 


.07 


m 


54.12 


2,3f^ 


2.66 


,08 


6K14S 


2,49 


3.94 


.08 


31 


53.38 


3.45 


2.57 


Am 


59.16 5 


3.56 


2.85 


.06 


S2 


50.74 


2,52 


3.50 


.08 


57.32 3,64 


3.75 


.08 


33 


49.20 


3.59 


2.43 


.1^ 


55.58 2,71 


2.67 


.08 


M 


47.76 


2.60 


2.34 


.09 


,^3.94 2.78 


3.59 


.09 


m 


46.39 


3.73 


2.28 


,09 


52.40 3.85 


3.53 


,09 


3G 


45.10 


^2.m 


2.22 


.09 


50.95 2. 9H 


2.45 


.09 


dl 


43.88 


2.90 


3.16 


.09 


49,57^ 


iMti 


3.38 


.09 


38 


42.73 


2.97 


2.10 


.10 


1 48.271 


i.ll 


2.31 


.10 


39 


41,63 


3.04 


2.05 


.10 


47.03! 


LIS 


3.25 


.10 


40 


40.59 


3.11 


3.00 


.10 


,1 45.85: 


L35 


3.21 


.10 



The above values are founded on the moments of inertia of the 
sections using a maximum fiber strain of 18,000 lbs. per square 
inch for steel; i^" rivet holes in both flanges deducted. Weights 
of girders correspond to lengths center to center of bearings and 
include rivet heads, stitfeners and fillers. 
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STEEL PLATE GIRDERS. 
SAFE LOADS IN TONS. UNIFORMLY DISTRIBUTED. 





1 


S 


i 


.0 


S 


1 


0) 






^ 


^ 


V 


i: 


i 




X 


» 





k t g 



•30 

IP 








II 






§f§l 

S3«M S O 



20 
21 



24 
25 
26 
27 
28 
29 
30 
81 



34 
35 
86 
87 

38 
39 
40 



102. 
97. 
98. 
89. 
85. 
82. 
78. 
75. 
78. 
70. 
68. 
66. 
64. 
62 
60, 
58. 
56. 
55. 
53. 
52. 
51 



1.77 

i.a5 

1 

2.04 
2.17 
042.19 
882.26 
962.34 
262.41 
2.53 
2.60 
162.68 
102.75 
2.82 
2.89 



16 

88 

60 

988.09 

448.16 
3.24 
3.31 

263.39 



4.80 
4.58 
4.87 
4.18 
4.01 
3.85 
8.70 
8.56 
3.48 
8.31 
3.21 
8.10 
3.00 
2.91 
2.83 
2.75 
2.66 
2.59 
2.52 
2.47 
2.40 



.05 
.05 
.06 
.06 
.06 
.06 
.07 
.07 
.07 
.07 
.08 
.08 
.08 
.08 
.09 
.09 
.09 
.09 
.10 
.10 
.10 



152. 
145. 
188. 
132. 
127. 
122. 
117. 
113. 
108. 
105. 
101. 

98. 

95. 

92. 

89. 

87. 

84. 

82. 

80. 

78. 

76. 



542.72 
282.84 
682.95 
653.12 
123.24 
043.36 
348.48 
8.59 
8.71 
208.88 
704.00 
424.12 
844.23 
454.35 
744.47 
174.59 
744.76 
464.87 
294.99 
285.11 
275.28 



6.71 
6.39 
6.09 
5.88 
5.58 
5.36 
5.16 
4.97 
4.78 
4.68 
4.48 
4.82 
4.20 
4.07 
8.94 
3.88 
8.73 
3.62 
8.58 
3.48 
3.35 



.06 
.06 
.07 
.07 
.07 
.07 
.08 
.08 
.08 
.09 
.09 
.09 
.10 
.10 
.10 
.10 
.11 
.11 
.11 
.12 
.12 



The above values are founded on the moments of inertia of the 
sections using a maximum fiber strain of 13,000 lbs. per square 
inch for steel; H" rivet holes in both flanges deducted. Weights 
of girders correspond to lengths center to center of bearings and 
include ri\et heads, stiffeners and flUers. 
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JONKS & LAUQHLINS, LIMITED. 



STEEL BOX GIRDERS. 
SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED. 
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. Ol- 
DC 






f 1 


i| 


lol^ 


20 


07.50 


2.13 


5.73 


.07 


130.2 


2.44 


7.95 


.09 


21 


92. IM 


2.23 


6.46 


.07 


124.0 


2.&5 


7.58 


.OD 


32 


B8.72 


2.32 


5.20 


.08 


118-3 


2.66 


7.22 


.09 


2a 


84.86 


2,41 


4,06 


.08 


113.2 


2.80 


6.90 


.10 


24 


81.32 


3.54 


4,78 


.08 


106.5 


2.01 


6.62 


.10 


25 


78.07 


2.64 


4.59 


.00 


104.1 


3.03 


^.m 


,11 


36 


75.07 


2.74 


4.41 


.m 


100.1 


3,14 


6,12 


.11 


27 


72.20 


2.1^3 


4.t^^ 


.m 


06.4 


3.25 


5.80 


.xa 


S8 


00.70 


2,93 


4,10 


.10 


03.0 


3.36 


5.67 


.12 


30 


67,30 


B.06 


3,116 


.10 


80.8 


H.50 


5.48 


.12 


30 


ai.06 


3.16 


3.82 


.10 


86. 8 


3.61 


5.29 


,13 


31 


mM 


3.25 


3.70 


.11 


84.0 


3.72 


5.13 


.13 


33 


01. 00 


3.35 


3.58 


.11 


81.4 


3.83 


4,fl7 


.14 


'M 


50,14 


3.50 


3.48 


.11 


78.9 


3.05 


4.82 


.14 


M 


57.40 


3.54 


3.38 


.12 


76,6 


4.06 


4,67 


.14 


as 


55.7fi 


3.04 


3.28 


.12 


74.4 


4.17 


4,53 


.15 


m 


54.22 


3.7« 


3.18 


.12 


72.3 


4,31 


4.41 


.15 


ST 


52.75 


3.86 


3.C0 


.13 


70.4 


4.41 


4.30 


.16 


3H 


51.afl 


3,05 


3.02 


.13 


68.5 


4.-53 


4.18 


.16 


S9 


ryOA)i 


4,05 


2.04 


.13 


60.7 


4.05 


4.07 


.17 


40 


4y 


.80 


4.15 


\ 


i.86 


.14 


' or 


^.t 


4.76 


«,07 


.17 



The above values are founded on the moments of inertia of the 
sections using a maximum fiber strain of 18,000 lbs. per square 
Inch for steel; \%" rivet holes in both flanges deducted. Weights 
of girders correspond to lengths center to center of bearings and 
include rivet heads, stiffeners and fillers. 
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STEEL BOX GIRDERS. 
SAFE LOADS IN TONS, UNIFORMLY DISTRIBUTED. 
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21 



24 
25 
26 
27 
28 
29 
80 
81 
82 
88 
84 
85 
86 
87 
88 
89 
40 



08. 
48 
08. 



184 

176 

168 

160 

154 

148. 

142. 

187 

132.1 

127 

123 

119 

115 

112. 

106. 

105. 

102. 

100 

97.4 

94 

92.5 



1.92 
1.06 
t.l9 



28.49 



64.15 
34.83 



84 



45 
60 

74 
87 
00 
.17 
31 

5.44 
58 

5.71 



10.59 
10.10 
9.64 
9.22 
8.84 
8.48 
8.18 
7.85 
7.57 
7.31 
7.06 
6.83 
6.63 
6.43 
6.24 
6.06 
5.90 
5.74 
5.58 
5.44 
5.30 



.10 
.11 
.11 
.12 
.12 
.13 
.13 
.14 
.14 
.15 
.15 
.16 
.16 
.17 
.17 
.18 
.18 
.19 
.19 
.20 
.20 



278. 
274 



53. 



.78 

95 

262.814.13 

.34 



83. 



04. 



251 
240.5 
230.94 
222.04 



85 



213 

206.2 

199 

192 

186.2 

180. 

174 

169. 

164.9 

160.8 

156 

151.9 

148 

144 



52 

69 

87 

04 

21 

.43 

.61 

5.78 

95 

12 

.29 

6.47 

6.69 

.86 

6.94 

20 

38 



15.80 

15.05 

14.37 

18.74 

13.17 

12.64 

12.16 

11.70 

11.29 

10.91 

10.54 

10.21 

9.88 

9.58 

9.30 

9.03 

8.78 

8.54 

8.32 

8.11 

7.91 



.13 
.23 
.14 
.15 
.15 
.16 
.17 
.17 
.18 
.19 
.19 
.20 
.20 
.21 
.22 
.22 
.28 
.24 
.24 
.25 
.26 



The aboye values are founded on the moments of inertia of the 
•actions using a maximum fiber strain of ia,000 lbs. per square 
Inch for steel; i%" riyet holes in both flanges deducted. Weights 
of gliden correspond to lengths center to center of bearings and 
indiide rivet heads^ BUff9n9T9 and fillers. 
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SAFE LOAD IN TONS OP 2,000 LSD. FOR REINFORCED 
LARIMER ALL STEEL COLUMNS. 
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SAFE LOADS, IN TONS OP 2.000 LBS., 

POR 

HOLLOW CYLINDRICAL CAST IRON COLUMNS. 
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WOODEN BEAMS. 

Table of safe quiescent loads for borlzontal leotangular beam* 
of white pine or spruce one Inch broad, supported at both ends, the 
load being equally distributed oyer the span. 
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420 
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This table has been calculated for extreme flb6r istrain of 1000 
lbs. per square Inch, giving a saifety of 6 in ordinary building timber 
of fair quality. 

Oak and yellow pine will carry a load one-fourth greater. 

When more accuracy is required the weight of the beam itself 
must be deducted. 

Care must be taken to let the beams rest for a sufficient distance 
on their supports to guard against crushing at the ends, especially 
in placing yery heavy loads upon short, but deep and strong beama. 
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SAFE LOADS IN TONS OP 2,000 LBS. POR 
SINQLC SCAM COLUMNS. 



AMumed strain per square incb— 12,000 lbs. Reduced by Goidon*s 
formula. 
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ULTIMATE STRCNQTH OF STCCL STRUTS. 

For different pfoporttom of lengCh in feet «— 1, 
To least radius of gyration in inches » r. 
Ultimate strength m lbs. per square Inch — 
Column — 60000 Column — 50000 Column — 6000O 

Sq. Bearing 1 -|- <^^ PIn*S.Bear. 1 + <^^^ Pin Bear. l + ^l?i^ 
** aeoOOr* 24000r« laOOOra 

To obtain safe j For quiescent loads, as in buildings, divide by 4. 
resistance. 1 For moving loads, as in bridges, divide by 5. 





Ultimate Strength in lbs. 
per square inch. 




Ultimate Strength in lbs. 
per square Inch. 
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Square. 
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Square. 
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13.6 


28925 


28887 


20850 


4.6 


46067 


44876 


42762 


13.8 


28375 


23387 


19612 


4.8 


45775 


48y26 


42212 










5.0 


45450 


43476 


41662 


14.0 


28025 


22975 


19475 


5.2 
5 4 


45112 
44775 


48026 
42502 


41112 
40650 


14.2 
14.5 


27687 
27176 


22625 
22112 


19137 
18660 


5.6 


44«25 


42087 


89976 


14.8 




21612 


18162 


5.8 


44076 


41600 


39400 


15.0 


26312 


21275 


17862 


6.0 


48312 


41112 


38826 


16.2 


28987 


20950 


17660 


6.2 


43887 


40626 


38237 


15. 5 


25362 


20487 


17112 


6.4 


42902 


40187 


37662 


15.8 


25026 


20012 


16687 


6.6 

6.8 


42575 
42187 


39637 
39137 


87087 
36500 


16.0 
16.2 


24700 
24387 


19712 
19426 


16400 
16137 


7.0 


41800 


38687 


80026 


16.5 


23937 


18967 


15737 


7.2 


41412 


88187 


36887 


16.8 


28487 


18662 


15860 


r.4 


41012 


87637 


34776 










7.6 


40612 


87137 


3^00 


17.0 


28187 


18287 


15100 


V.8 


40212 


86687 


83687 


17.2 


22900 


18012 


14860 


8.0 
8.2 


89812 
39400 


36126 
86625 


38076 
32512 


17.6 
17.8 


22476 
22060 


17626 
17287 


14487 
14150 


8.4 


88087 


35125 


81962 


18.0 


21776 


16967 


18826 


8.6 


88587 


84625 


31412 


18.2 


21500 


16787 


13700 


8.8 


88175 


84187 


^0675 


18.5 


21100 


16876 


13376 


9.0 


87762 


83650 


80887 


18.8 


2^12 


16025 


13062 


0.2 
9 4 


87860 
86987 


33162 
32675 


29812 
29287 


19.0 


20462 


15787 


12862 


9.6 
9.8 


86687 
86126 


32200 
81712 


28785 
28275 


19.2 
19.5 
19 8 


20212 
19837 
19462 


16662 
15237 
14912 


12662 
12362 

12087 


10.0 


85712 


81250 


27775. 










10.2 


35812 


30787 


27287 


20.0 


19225 


14700 


11900 


10.4 


34900 


80826 


26600 


20.2 


19000 


14600 


11726 


10.6 


34600 


29862 


26325 


20.5 


18660 


14200 


11462 


10.8 


84087. 


29412 


25862 


20.8 


18312 


13900 


11218 


11.0 
11.2 
11.4 
11.6 
11.8 


88687 
33300 
32900 
32500 
82112 


28962 
28525 
28087 
27662 
27250 


25412 
24960 
24512 
24087 
23662 


21.0 
21.2 
21.5 
21.8 


18140 
17870 
17650 
17240 


13710 
13620 
13250 
12960 


11040 
10680 
10640 
10410 




JONCtt & LAUGHLlfIS, LIMITED, 
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JOIilS 4i, LAUONUNS, UMITSP. 



STANDARD DKTAILS FOR ROOF TRUSSISi 




17otes; Distance ftom oentet to center of purlias ihotild-not exeee4 O'O" 
Roof coTodiig genendl y a««4 *^ Q^rrnifated 9t«oU 



JONKS A LAUttHLINS, LiMITCD. 
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SPACING OF J^ONCS A LAUQHLINS* LIMITCD, 

STEEL BEAMS, FOR UNIFORM LOAD OF 

176 LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



It 

•^0 




24 INCS 


t Bbax, Standard 














II 


100 


95 


90 


85 


80 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


120.8 


116.8 


113.2 


109.6 


106.0 


11 


99.5 


96.5 


93.5 


90.6 


87.6 


12 


88.6 


81.1 


78.6 


76.1 


78.6 


13 


71.2 


69.1 


67.0 


64.9 


62.7 


14 


61.4 


59.6 


57.8 


55.9 


54.2 


15 


53.5 


51.9 


50.3 


48.7 


47.1 


16 


46.9 


45.6 


44.2 


42.8 


41.4 


17 


41.7 


40.4 


39.1 


37.9 


36.7 


18 


37.1 


36.0 


34.9 


33.8 


32.8 


19 


38.3 


32.3 


31.3 


30.3 


29.4 


20 


30.1 


29.2 


28.3 


27.4 


26.5 


21 


27.3 


26.5 


25.7 


24.9 


24.1 


22 


24.8 


24.1 


28.4 


22.6 


21.9 


23 


22.7 


22.1 


21.4 


20.7 


20.0 


24 


20.9 


20.3 


19.7 


19.0 


18.4 


25 


19.3 


18.7 


18.1 


17.5 


17.0 


26 


17.8 


17.2 


16.7 


16.2 


15.7 


27 


16.5 


16.0 


15.5 


15.0 


14.6 


28 


15.4 


14.9 


14.5 


14.0 


13.5 


29 


14.3 


13.9 


13.4 


13.0 


12.6 


30 


13.4 


18.0 


12.6 


12.2 


11.8 



For load of 850 lbs. per aqnare foof , divide the spaclnij^ giy^n by 2. 
Maxlm\u» flt>er stTfOn, l«|0OQ lbs. per B<juaw inoli, 
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JONES A LAUttHLINS, LIMITED. 



SPACING or JONES A LAUQHLINS, LiMlTCD, 

STEEL BEAMS. FOR UNIFORM LOAD OF 

176 LBS. PER SQUARE FOOT. 

Proper dlBtance in feet, center to center of Beams. 



ad. 




20 Inch Beam, Hbavt SkctioK. 














"^S 














100 


95 


90 


85 


80 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


101.3 


98.3 


95.4 


92.3 


89.4 


11 


83.4 


81.0 


78.6 


76.3 


73.9 


12 


70 8 


68.3 


66.2 


64.1 


62.1 


13 


59.9 


58.2 


56.4 


54.6 


52.9 


14 


51.7 


50.2 


48.6 


47.1 


45.6 


15 


45.0 


43.7 


42.4 


41.0 


39.7 


16 


39.6 


38.4 


37.3 


36.1 


84.9 


17 


36.1 


34.0 


32.9 


31.9 


30.9 


18 


31.2 


80.3 


29.4 


28.5 


27.6 


19 


28.1 


27.3 


26.4 


25.6 


24.7 


20 


25.3 


24.6 


23.8 


23.1 


22.3 


21 


23.0 


22.3 


21.7 


21.0 


20.2 


22 


20.9 


20.3 


19.7 


19.1 


18.5 


28 


19.1 


18.6 


18.0 


17.5 


16.9 


24 


17.6 


17.1 


16.6 


16.0 


15.5 


25 


16.2 


15.7 


15.3 


14.8 


14.3 


26 


15.0 


14.6 


14.1 


13.7 


13.2 


27 


13.9 


13.5 


13.1 


12.7 


12.3 


28 


12.9 


12.5 


12.2 


11.8 


11.4 


29 


12.1 


11.7 


11.3 


11.0 


10.6 


30 


11.3 


10.9 


10.6 


10.2 


9.9 



For load of 850 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. i>er square inch. 



JONES A LAUaHLINft, LIMITED. 
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SPACING OF JONES A LAUQHLINS. LIMITED. 

STEEL BEAMS, FOR UNIFORM LOAD OF 

176 LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



If 




20 Inch Bxam, Standabd. 














If 


80 


TO 


70 


66 


64 


lbs. 


lbs. 


lbs. 


lbs. 


Ibi. 


10 


80.9 


77.9 


74.9 


71.9 


71.2 


11 


66.8 


64.4 


61.9 


59.4 


58.9 


12 


66.2 


54.1 


52.1 


49.9 


49.5 


18 


47.8 


46.1 


44.3 


42.5 


42.2 


14 


41.3 


89.7 


88.2 


86.7 


86.8 


15 


35.9 


84.6 


88.8 


31.9 


81.7 


16 


81.6 


30.4 


29.8 


28.1 


27.8 


17 


27.9 


26.9 


25.9 


24.9 


24.7 


18 


25.0 


24.1 


28.1 


22.2 


22.0 


19 


22.4 


21.5 


20.7 


19.9 


19.8 


20 


20.2 


19.5 


18.7 


17.9 


17.8 


21 


18.8 


17.7 


17.0 


16.3 


16.2 


22 


16.7 


16.1 


15.5 


14.9 


14.7 


28 


15.8 


14.7 


14.2 


18.6 


18.5 


24 


14.1 


18.5 


18.0 


12.5 


12.3 


25 


12.9 


12.5 


12.0 


11.5 


11.4 


26 


11.9 


11.5 


11.1 


10.6 


10.5 


27 


11.1 


10.7 


10.8 


9.9 


9.8 


28 


10.8 


9.9 


9.6 


9.2 


9.1 


29 


9.6 


9.8 


8.9 


8.6 


8.5 


80 


9.0 


8.6 


8.3 


8.0 


7.9 



For load of 850 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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tlONKS & LAUOHLINS. LlMITKD. 



SPACING OF JONES 4 LAUQHLINS, LIMITED. 

STEEL BEAMS. FOR UNIFORM LOAD OF 

176 LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



n 




16 Inch Bbam, Hkavt Ssotion. 




-:t 












1 


100 


95 


90 


85 


80 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


78.1 


70.8 


68.6 


66.4 


64.0 


11 


60.4 


58.6 


54.7 


54.9 


53.0 


12 


50.7 


49.2 


47.7 


46.1 


44.5 


13 


43.2 


41.9 


40.6 


89.2 


37.9 


14 


37.4 


86.2 


35.0 


88.9 


82.7 


15 


82.5 


31.5 


30.5 


29.6 


28.5 


16 


28.6 


27.7 


26.8 


25.9 


25.0 


17 


25.3 


24.5 


23.8 


23.0 


22.2 


18 


22.6 


21.9 


21.2 


20.5 


19.8 


19 


20.2 


19.6 


19.0 


18.4 


17.8 


20 


18.3 


17.7 


17.1 


16.6 


16.0 


21 


16.6 


16.0 


15.5 


15.0 


14.6 


22 


15.1 


14.6 


14.2 


18.7 


13.2 


23 


13.8 


13.4 


12.9 


12.5 


12.1 


24 


12.7 


12.8 


11.9 


11.5 


11.1 


25 


11.7 


11.3 


11.0 


10.6 


10.3 


26 


10.8 


10.5 


10.1 


9.8 


9.5 


27 


lO.O 


9.7 


9.4 


9.1 


8.8 


28 


9 3 


9.0 


8.7 


8.5 


8.2 


29 


8.7 


8.4 


8.2 


7.9 


7.6 


30 


8.1 


. 7.9 


7.6 


7.4 


7.1 



For load of 350 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 



tlONCS & LAUQHLINS, LlMITKD. 
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SPACING OP JONES & LAUQHLINS, LIMITCD, 

STCCL BEAMS, FOR UNIFORM LOAD OP 

176 LBS. PCR SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



It 




15 IxoH BsAM, LieHT Section. 




dP* 












^g 












If 


80 


76 


70 


66 


flO 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


58.5 


56.2 


54.0 


51.7 


49.5 


11 


48.8 


46.5 


44.6 


42.7 


40.9 


la 


40.6 


39.0 


37.5 


35.9 


34.3 


13 


84.5 


83.2 


81.9 


30.6 


29.8 


14 


29.8 


28.7 


27.5 


26.4 


25.8 


15 


26.0 


25.0 


24.0 


23.0 


22.0 


16: 


22.8 


21.9 


21.1 


20.2 


19.8 


17 


20.2 


19.4 


18.7 


17.9 


17.1 


18 


18.1 


17.4 


16.7 


15.9 


15.2 


19 


16.2 


15.6 


15.0 


14.3 


13.7 


20 


14.6 


14.1 


18.5 


12.9 


12.3 


21 


18.2 


12.7 


12.2 


11.7 


11.2 


22 


12.1 


11.6 


11.1 


10.7 


10.3 


28 


11.0 


10.6 


10.2 


9.8 


9.4 


24 


10.2 


9.8 


9.4 


9.0 


8.6 


25 


9.4 


9.0 


8.6 


8.3 


7.9 


86 


8.6 


8.3 


8.0 


7.7 


7.8 


27 


8.0 


7.7 


7.4 


7.1 


6.8 


28 


7.4 


7.1 


6.9 


6.6 


6.3 


29 


7.0 


6.7 


6.5 


6.2 


5.9 


80 


6.5 


6.2 


6.0 


5.8 


5.5 



li'or load of 350 lbs. per sqoare foot, divide the spacing giyen by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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JONCS & tAUttHLIMS. LlMITKtt. 



SPACING OP JONCS & LAUQHLINS, LIMITED. 

•TCCL BEAMS, FOR UNIFORM LOAD OF 

176 LBS. PCfl SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



It 




IS IhCH BbAM, SftAWDAKD. 




^g 












If 


60 


55 


50 


45 


42 


H 


lbs. 


lbs. 


lbs. 


lbs. 


Iba. 


10 


43.9 


41.7 


39.5 


37.3 


35.9 


11 


36.3 


34.5 


32.6 


30.8 


29.7 


12 


30.5 


29.0 


27.4 


25.9 


24.9 


18 


26.0 


24.7 


23.4 


; 22.1 


21.8 


14 


22.5 


21.3 


20.2 


19.0 


18.8 


15 


19.5 


18.5 


17.5 


16.6 


15.9 


16 


17.1 


16.3 


15.4 


, 14.6 


14.0 


17 


15.2 


14.5 


13.7 


12.9 


12.4 


18 


13.5 


12.9 


12.2 


11.5 


11.1 


19 


12.2 


11.5 


10.9 


10.3 


a,9 


20 


11.0 


10.5 


9.9 


9.3 


9.0 


21 


10.0 


9.5 


9.0 


8.5 


8.1 


22 


9.1 


8.6 


8.2 


7.7 


7.4 


23 


. 8.3 


7.9 


7.5 


7.0 


6.8 


24 


7.7 


7.3 


6.9 


6.5 


6.2 


25 


: 7.1 


6.7 


6.3 


5.9 


5.7 


26 


6.5 


6.2 


5.8 


6.5 


5.8 


27 


6.0 


5.7 


5.4 


5.1 


4.9 


28 


5.6 


5.3 


5.0 


4.7 


4.6 


29 


5.2 


5.0 


4.7 


4.4 


4.8 


80 


4.9 


4.6 


4.4 


4.1 


4.0 



For load of 350 lbs. per square foot, divide the spacing giyen by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 



JONES & LAMQHUNS, LIMITKD. 
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SPACtflQ OP JONC8 & LAUQHLINS, LIMITED. 

8TECL BEAMS, FOfI ilNIFORM LOAD OF 

176 LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



ll 




12 Imch Bxam, 




12 Inch Bxam, 


eg, 




Spbciai. Sbction 




Stahdabd 




If 


56 


BO 


45 


40 


40 


85 


81.6 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


82.7 


80.9 


29.1 


27.8 


24.9 


28.2 


21.9 


11 


27.0 


25.5 


24.1 


22.6 


20.6 


19.1 


18.1 


12 


22.7 


21.5 


20.2 


19.0 


17.8 


16.1 


15.2 


18 


19.4 


18.3 


17.2 


16.2 


14.8 


18.7 


13.0 


14 


16.7 


15.8 


14.9 


13.9 


12.^ 


11.8 


11.2 


15 


14.5 


13.7 


12.9 


12.1 


ll.f. 


10.8. 


9.8 


16 


12.7 


12.1 


11.4 


10.7 


9.8 


9.0 


8.6 


17 


11.3 


10.7 


10.1 


9.4 


8.6 


»8.0 


7.6 


18 


10.1 


9.5 


9.0 


8.4 


7.7 


7.1 


6.7 


19 


9.1 


8.6 


8.1 


7.5 


6.9 


6.4 


6.1 


20 


8.2 


7.7 


7.3 


6.8 


6.2 


5.8 


5.5 


21 


7.4 


7.0 


6.6 


6.2 


5.7 


5.8 


5.0 


22 


6.7 


6.4 


6.0 


5.7 


5.1 


4.8 


4.6 


28 


6.2 


5.8 


5.5 


5.1 


4.7 


4.4 


4.2 


24 


5.7 


5.4 


6.0 


4.7 


4.3 


4.0 


8.8 


25 


5.3 


5.0 


4.7 


4.3 


4.0 


8.7 


8.5 


26 


4.9 


4.6 


4.3 


4.1 


8.7 


8.4 


8.3 


27 


4.5 


4.2 


4.0 


3.8 


8.4 


3.2 


8.0 


28 


4.2 


3.9 


3.7 


3.5 


8.2 


3.0 


2.8 


29 


3.9 


3.7 


3.5 


3.3 


8.0 


2.7 


2.6 


80 


3.6 


8.4 


3.2 


8.0 


2.7 


2.6 


2.5 



For load of 850 lbs. per square foot, diyide the spacing given by 2. 
Maximum fiber strain, ld,00& lbs. per square incb. 
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JONES & LAUQHLINS, LlMITCD. 



SPACING OP JONES & LAUQHLINS, LIMITED. 

STEEL BEAMS, FOR UNIFORM LOAD OF 

1T6 LBS. PER SQUARE FOOT. 



Proper distance in feet, center to center of 



If 


. 


10 IHOH BSAM« 






ft INCK BSAM, 






Staxdard. 






Stamdabd. 




!! 


















1 


40 


as 


SO 


25 


86 


ao 


m 


21 


^1 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


19.4 


17.9 


16.4 


14.9 


15.8 


13.9 


12.6 


11.5 


11 


16.0 


14.8 


13.5 


12.8 


12.6 


11.5 


10.4 


9.5 


13 


13.4 


12.4 


11.4 


10.8 


10.6 


9.7 


8.7 


8.0 


18 


11.4 


10.6 


9.7 


8.8 


9.0 


8.2 


7.4 


6.8 


14 


9.9 


9.1 


, 8.8 


7.6 


7.8 


7.1 


6.4 


5.9 


15 


8.6 


7.9 


7.3 


6.6 


6.8 


6.2 


5.6 


5.1 


16 


7.5 


7.0 


6.4 


5.7 


5.9 


5.4 


4.9 


4.5 


17 


6.7 


6.2 


5.7 


5.1 


5.8 


4.8 


4.8 


4.0 


18 


6.0 


5.5 


6.0 


4.6 


4.7 


4.8 


8.9 


8.5 


19 


5.4 


5.0 


4.5 


4.1 


4.2 


8.8 


8.5 


8.2 


20 


4.9 


4.5 


4.1 


8.7 


8.8 


8.5 


8.1 


2.9 


21 


4.4 


4.1 


8.7 


8.4 


8.5 


8.1 


2.8 


2.6 


22 


4.0 


8.7 


8.4 


8.1 


8.1 


2.9 


2.6 


2.4 


28 


8.7 


8.4 


8.1 


2.8 


2.8 


2.6 


2.4 


2.2 


24 


8.4 


8.1 


2.9 


2.6 


2.6 


2.4 


2.2 


2.0 


25 


8.1 


2.9 


2.6 


2.4 


2.4 


2.2 


2.0 


1.8 


26 


2.9 


2.6 


2.4 


2.2 


2.8 


2.1 


1.9 


1.7 


27 


2.6 


2.4 


2.2 


2.1 


2.1 


1.9 


1.7 


1.6 


28 


2.5 


2.8 


2.1 


1.9 


1.9 


1.8 


1.6 


1.5 


29 


2.8 


2.1 


1.9 


1.8 


1.8 


1.7 


1.5 


1.4 


80 


2.2 


2.0 


1.8 


1.7 


1.7 


1.5 


1.4 


1.8 



For load of 850 lbs. per square foot, diyide the spacing given hj2. 
Maximum fiber strain, 15,000 lbs. per square inch. 



tlONCS & LAUQHLINS. LIMITED. 
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SPACING OP JONES 4i, LAUQHLINS. LIMITED. 

STEEL BEAMS, FOR UNIFORM LOAD OF 

176 LBS. PER SQUARE FOOT. 

Proper distance In feet, center to center of Beams. 



It 




8 Inch Bbam, 




7 Inch Bkam, 




Standabd. 




Standabi] 


. 


a A 
















11 


26!4 


^U 


aoH 


17!li 


80 


17H 


15 


4 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


6 


41.8 


89.4 


87.0 


34.7 


29.4 


27.8 


25.8 


6 


29.1 


27.4 


25.7 


24.1 


20.5 


19.0 


17.5 


7 


21.4 


20.1 


18.9 


17.7 


15.0 


18.9 


12.9 


8 


16.8 


15.4 


14.5 


18.5 


11.6 


10.7 


9.8 


9 


12.9 


12.2 


11.4 


10.7 


9.1 


8.5 


7.8 


10 


10.5 


9.9 


9.8 


8.7 


7.4 


6.9 


6.8 


11 


8.6 


8.2 


7.7 


7.1 


6.1 


6.7 


5.2 


12 


7.8 


6.9 


6.5 


6.0 


5.1 


4.7 


4.4 


18 


6.2 


5.8 


5.5 


5.1 


4.8 


4.1 


8.7 


14 


5.8 


5.0 


4.7 


4.4 


8.8 


8.5 


8.2 


15 


4.6.. 


4.4 


4,1 


8.8 


8.8 


8.0 


2.8 


16 


4.1 


8.8 


8.6 


8.4 


2.9 


2.7 


2.5 


17 


8.6 


8.4 


8.2 


8.0 


2.6 


2.4 


2.2 


18 


8.2 


8.0 


2.9 


2.7 


2.8 


2.1 


1.9 


19 


2.9 


2.7 


2.6 


2.4 


2.0 


1.9 


1.8 


dO 


2.6 


2.5 


2.3 


2.2 


1.8 


1.7 


1.6 


21 


iA 


2.2 


2.1 


1.9 


1.7 


1.5 


1.4 


22 


2.2 


2.1 


1.9 


1.8 


1.5 


1.4 


1.8 



For'load of 860 lbs. per square foot, divide the spacing given by^L 
Haximnm fiber strain, 16,000 lbs. per square inch. 
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tlONKS 4 LAUQHLINS, LIMITED. 



SPACINQ OF JONES 4 LAUQHLINS. LIMITCD, 

STCCL BEAMS.! FOR UNIFORM LOAD OF 

176 LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



it 

ft 


6 IKCH Bkax, 
Standard. 


5 Inch Beam, 
Standard. 


« $ 


iSf 


}S 


l^ 


wt 


12H 

ibsT 


ill 


5 

7 
8 

9 
10 
11 
12 

13 
14 
15 
16 

17 
18 
19 
20 

21 
22 


21.3 

14.8 

10.9 

8.8 

6.6 
5.3 
4.4 
3.7 

3.1 
2.7 
2.4 
2.1 

1.8 
1.7 
1.5 
1.3 

1.2 
1.1 


19.5 
13.5 

9.9 

7.6 

6.0 . 
4.9 
4.1 
3.4 

2.9 
2.5 
2.2 
1.9 

1.7 
1.5 
1.4 
1.2 

1.1 
1.0 


17.7 

12.3 

9.0 

6.9 

5,4 
4.4 
3.7 
3.1 

2.6 
2.3 
1.9 
1.7 

1.6 
1.4 
1.2 
1.1 

1.0 
0.9 


14.8 

10.3 

7.6 

5.8 

4.6 
3.7 
8.0 
2.6 

2.3 

1.9 
1.7 
1.4 

1.3 
1.1 
1.0 


13.3 
9.2 
6.8 
5.2 

4.1 
3.3 
2.7 
2.3 

.1.9 
1:7; 
1.5 
1.3 

1,1 
1.0 


11.8! 
8.3 
6.0 
4.6 

8.7 
8.0 
3.5 
2.1 

1.7 
1.5 
1.8 
1.1 

1.0 
0.9 



For load of 850 lbs. per square foot, divide the spacing given by 8. 
Maximum fiber strain, 16,000 lbs. per square incli. 



tlONKS & LAUQHLINS, LlMITKD. 
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SPACING OF JONES & LAUQHLINS, LIMITCD, 

STCEL BEAMS, FOR UNIFORM LOAD OF 

176 LBS. PER SQUARE FOOT. 

Proper distance In feet, center to center of Beama 



it 


4 Inch Beam, 


3 Inch Bvav, 
Standard. 


pa 


Z, 


5S. 


,1^ 
lb8. 


?^. 


lbs. 


^, 


Si 


5 
6 

7 
8 

9 
10 
11 


8-7 
6;1 
4i4 
8.4 

2.7 
2.2 
1.8 
1.5 

1.4 
1.1 
1.0 


8.2 
6.7 
4.2 
3.2 

2.5 
2.1 
1.7 
1.4 

1.8 
1.0 


7.8 
5.4 
8.9 
8.0 

2.4 
1.9 
1.6 
1.8 

1.1 
1.0 


7.5 
5.0 
3.7 
2.9 

2.2 
1.8 
1.5 
1.2 

1.1 
0.9 


4.7 
8.8 
2.4 
1.8 

1.5 
1.2 
1.0 


4.4 
8.0 
2.8 
1.7 

1.4 
1.1 


4.0 
2.6 
2.1 
1.5 

1.8 

1.0 


13 














18 








14 








15 























For load of 850 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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tlONKS & LAUQHLINS, LlMITKD. 



SPACING OF JONCS & LAUQHLINS, LIMITED, 

STCCL BEAMS, FOR UNIFORM LOAD OF 

160 LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



II 




94 Inch Bkax, Standard. 




-s 












ll 
^1 


100 


96 


90 


85 


80 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


140.4 


186.8 


132.1 


127.9 


128.7 


11 


116.1 


112.6 


109.1 


105.7 


102.2 


12 


97.5 


94.6 


91.7 


88.8 


85.9 


13 


88.1 


80.6 


78.1 


75.7 


73.2 


14 


71.6 


69.5 


67.4 


65.8 


63.1 


15 


62.4 


60.5 


68.7 


56.8 


55.0 


16 


54.7 


53.2 


51.6 


49.9 


48.8 


17 


48.6 


47.1 


45.7 


44.8 


42.8 


18 


43.3 


42.0 


40.7 


89.5 


88.8 


19 


38.9 


87.7 


86.6 


85.4 


84.8 


20 


85.1 


84.1 


83.0 


82.0 


30.9 


21 


81.8 


80.9 


29.9 


29.0 


28.1 


22 


29.0 


28.1 


27.8 


26.4 


25.5 


28 


26.5 


25.7 


24.9 


24.2 


23.4 


24 


24.4 


23.7 


22.9 


22.2 


21.5 


25 


22.5 


21.8 


21.1 


20.5 


19.8 


26 


20.7 


20.1 


19.5 


18.9 


18.8 


27 


19.3 


18.7 


18.1 


17.5 


17.0 


28 


17.9 


17.4 


16.9 


16.8 


15.8 


29 


16.7 


16.2 


15.7 


15.2 


14.7 


30 


15.6 


15.1 


14.7 


14.2 


18.7 



For load of 300 lbs. per square foot, diyide the spacing given by2. 
Maximum fiber strain, 16,000 lbs. per square inch. 



tlONKS & LAUQHLINS, LIMITED. 
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SPACING OF JONES & LAUGHUNS. LIMITED. 

STEEL BEAMS. POR UNIFORM LOAD OF 

160 LBS. PER SQUARE FOOT. 

Proper disUnce in feet, center to center of Beams. 



it 


20 Inch Beam, Hbayt Skctioh. 


^1 


100 
lbs. 


96 
lbs. 


90 
lbs. 


85 

IbB. 


80 
lbs. 


10 

11 

12 
18 

14 
15 
16 
17 

18 
19 
20 
21 

22 
28 
24 
25 

26 
27 
28 
29 
80 


118.2 
97.8 
82.1 
69.9 

60.8 
52.5 
46.2 
40.9 

86.5 
82.7 
29.5 
26.8 

24.4 
22.3 
20.5 
18.9 

17.5 
16.2 
15.1 
14.1 
18.1 


114.7 
94.5 
79.7 
67.9 

58.5 
51.0 
44.8 
89.7 

85.4 
81.8 

28.7 
26.0 

28.7 
21.7 
19.9 
18.8 

16.9 
15.7 
14.6 
18.6 
12.7 


111.8 
91.8 
77.8 
65.8 

56.7 
49.5 
48.5 
88.5 

84.8 

80.8 
27.8 
25.2 

23.0 
21.0 
19.8 
17.8 

16.4 
15.8 
14.2 
18.2 
12.8 


107.7 
88.9 
74.8 
68.7 

55.0 
47.9 
42.1 
37.8 

88.8 
29.9 
26.9 
24.4 

22.8 
20.4 
18.7 
17.8 

15.9 
14.8 
18.7 
12.8 
11.9 


104.8 
86.2 
72.4 
61.7 

58.2 
46.8 

40.7 
86.1 

82 2 
28.9 
26.1 
23.6 

21.6 
19.7 
18.1 
16:7 

15.4 
14.8 
18.3 
12.4 
11.6 



For load of 300 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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JONCil & LAMQHUNS, LIMITED. 



SPACING OP JONES & LAUQHLINS, LIMITCD, 

STCCL BEAIMS. FOR UNIFORM LOAD OP 

160 LBS. PER SQUARE FOOT. 

Proper disUtnoe in feet, center to center of Beams. 



i! 




90 IKCH Bkam, Stakdabd. 


, 


B§ 










i 


^1 


80 


76 


70 


<» 


64 


lbs. 


lbs. 


IbB. 


lbs: 


lbs. 


10 


94.8 


90.9 


87.8 


83.9 


834 


11 


77.9 


75.1 


72.2 


69.3 


68.7. 


12 


65.5 


63.1 


60.7 


58.2 


57.7^ 


13 , 


55.8 


53.7 . 


51.7 


49.6 


49. St 


14 


48.1 


46.3 


44.5 


42.8 


42.4 


15 


41.9 


40.4 


38.8 


37.3 


36.9 


16 


36.9 


35.5 


34.1 


32.7 


32.5 


17 


32.6 


31.4 


30.3 


29.0 


28,8 


18 


29.1. 


28.1 . 


26.9 


25 9 


25.7 


19 . 


26.. 1 


25.1 


24.2 


23.2 


23.1 


20 : 


23.6 


22.7 


21.8 


20.9 


20.8 


21 


21.4 


20.6 


19.8 


19.0 


18.9 


22 


19.5 


18.7 


18.1 


17.3 


17.2 


23 


17.8 


17.2 


16.5 


15.9 


15.7 


24 


16.4 


15.8 


15.2 


14.5 


14.4 


25 


15.1 


14.5 


14.0 


13.4 


13.3 


26 


13.9 


13.4. 


' 12.9 


12.4 


12.8 


27 


12.9 


12.5 


12.0 


11.5 


11.4 


28 


12.0 


11.6 


,11.2 


10.7 


10.6 


29 


11.2 


10.8 


10.4 


10.0 


9.9 


30 . 


10.5 


10.1 


9.7 


9.3 


9.2 



For load of 300 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch 



JOHWm & LAUQHLHtS, 




SMCINQ tSfW JONES & LAUQ 

STEEL BEAMS. FOR UNIFORM 

160 LBS. PER SOUARE FOOT, 



Proper distanee in feet, center to center of Beams. 



it 

5| 


15 iKcir Bkam, Bxatt Skctioh. 


«l 


100 
IbB. 


96 
lbs. 


90 
lbs. 


86 
lbs. 


' 80 
lbs. 


10 
11 
12 
18 

14 
15 
16 
17 

18 
Id 
20 
21 

22 
23 
24 
25 

26 
27 
28 
29^ 
80 


85.8 
70.5 
59.2 
50.5 

48.5 
87.9 
88.3 
29.5 

26.8 
28.6 
21.3 
19.8 

17.6 
16.1 
14.8 
1^.6 

12.6 
11.7 
10.9 
10.1 
9.5 


82.T 
68.8 
57.4 
48.9 

42.2 
86.7 
82.2 
28.6 

25.5 
22.9 

20.7 
18.7 

17.1 
15.6 
14.8 
18.2 

12.2 

11.8 

10.5 

9.8 

9.2 


80.1 
66.1 
55.6 
47.8 

40.9 
85.6 
81.2 

27.7 

24.7 
22.2 
20.0 
18.1 

16.5 
15.1 
18.9 
12.8 

11.8 

11. 

10.2 

9.5 

8.9 


77.5 
64.0 
58.8 
45.7 

89.5 
84.4 
80.2 
26.8 

28.9 
21.5 
19.8 
17.5 

16.0 
14.6 
18.5 
12.4 

11.4 

10.6 

9.9 

9.2 

8.6 


74.8 
61.8 
51.9 
44.2 

88.2 
88.8 
29.2 
25.9 

28.1 
20.7 
18.7 
16.9 

15.5 
14.1 
13.0 
12.0 

11.1 

10.8 

9.5 

8.9 

8.8 



For load of 800 lbs. per sqnare foot, diylde the spacing given by 2. 
Maximnm fiber strain, 16,000 lbs. per sqnare inch. 
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tlONCS & LAUQHLINS, LlMITKD. 



SPACING OF JONCS & LAUQHLINS, LIMITED. 

«TeCL BEAMS, FOR UNIFORM LOAD OF 

160 LBS. PER SQUARE FOOT. 

Proper diBtance In feet, center to center of Beams. 



it 

as- 


15 IMCH BSAX, LlGIET SlOTION. 


s^ 












^1 


80 


76 


TO 


65 


00 


lbs. 


lbs. 


lbs. 


lbs. 


Iba. 


10 


68.2 


65.6 


68.0 


60.8 


57.7 


11 


56.3 


54.2 


52.1 


49.9 


47.7 


12 


47.3 


45.5 


48.7 


41.9 


40.1 


13 


40.8 


38.8 


87.3 


85.7 


84.1 


14 


84.8 


88.5 


82.1 


80.8 


29.5 


15 


30.3 


29.1 


28.0 


26.9 


25.7 


16 


26.6 


25.6 


24.6 


23.6 


22.5 


17 


23.5 


22.7 


21.8 


20.9 


20.0 


18 


21.1 


20.8 


19.4 


18.6 


17.8 


19 


18.9 


18.2 


17.5 


16.7 


16.0 


20 


17.1 


16.4 


15.7 


15.1 


14.4 


21 


15.5 


14.9 


14.8 


18.7 


18.1 


22 


14.1 


18.5 


13.0 


12.6 


11.9 


28 


12.9 


12.4 


11.9 


11.4 


10.9 


24 


11.9 


11.4 


10.9 


10.5 


10.0 


25 


10.9 


10.5 


10.1 


9.7 


9.8 


26 


10.1 


9.7 


9.8 


8.9 


8.5 


27 


9.3 


9.0 


6.6 


8.3 


7.9 


28 


8.7 


8.8 


8.0 


7.7 


7.8 


29 


8.1 


7.8 


7.5 


7.2 


6.9 


80 


7.6 


7.3 


7.0 


6.7 


6.4 



For load of 900 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 



tlONKS & LAUQHLINS, LIMITED. 
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SPACING OF JONES & LAUQHLINS. LIMITED, 

STEEL BEAMS. FOR UNIFORM LOAD OF 

160 LBS. PER SQUARE FOOT. 

Proper distance In feet, center to center of Beams. 



It 




15 IHCH Bkam, Standard. 




^t 
























if 


60 


56 


50 


45 


42 


lt>8. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


51.8 


48.7 


46.1 


48.6 


41.9 


11 


42.4 


40.2 


88.1 


85.9 


34.6 


12 


85.6 


88.8 


82.0 


80.2 


29.1 


18 


80.8 


28.8 


27.8 


25.7 


24.7 


14 


26.2 


24.9 


23.5 


22.2 


21.4 


15 


22.8 


21.6 


20.5 


19.8 


18.6 


16 


20.0 


19.0 


18.0 


17.0 


16.8 


17 


17.7 


16.8 


15.9 


15.0 


14.5 


18 


15.8 


15.0 


14.2 


18.4 


12.9 


19 


14.2 


13.5 


12.7 


12.1 


11.6 


20 


12.9 


12.2 


11.5 


10.9 


10.5 


21 


11.7 


11.1 


10.5 


9.9 


9.5 


22 


10.6 


10.1 


9.5 


9.0 


8.7 


28 


9.7 


9.2 


8.7 


8.2 


7.9 


24 


8.9 


8.5 


8.0 


7.5 


7.8 


25 


8.3 


7.8 


7.4 


6.9 


6.7 


26 


7.6 


7.2 


6.8 


6.4 


6.2 


27 


7.0 


6.7 


6.8 


5.9 


5.7 


28 


6.5 


6.2 


5.9 


5.5 


5.8 


20 


6.1 


5.8 


6.5 


5.1 


5.0 


80 


5.7 


5.4 


5.1 


4.8 


4.6 



For load of 800 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square iuch. 
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JONC8 & LAUQHUNS. UMITKD. 



SFACINQ OP JONES 4i, LAUOHLINS, LIMITED, 

8TCCL BEAMS. FOR UNIFORM LOAD OF 

'160 LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



it 




12 Inch Bxam, 




12 Inch Bxam, 




Special Sicnon 


. 




Standaiu 


►. 


AS* 
















«2 
















^1 


56 


SO 


45 


40 


40 


85 


sm 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lb? 


10 


88.1 


86.1 


84.0 


81.9 


29.1 


27.1 


25.6 


11 


81.5 


29.8 


28.1 


26.8 


24.1 


22.8 


21.1 


12 


26.5 


25.1 


28.6 


22.1 


20.2 


18.8 


17.7 


18 


22.6 


21.8 


20.1 


18.9 


17.8 


16.0 


15.1 


14 


19.5 


18.4 


17.8 


16.8 


14.9 


18.8 


18.1 


15 


16.9 


16.0 


15.1 


14.1 


12.9 


12.0 


11.4 


16 


14.9 
18.2 


14.1 


18.8 


12.5 


11.4 


10.5 


10.0 


17 


12.5 


11.7 


11.0 


10.1 


9.8 


8.9 


18 


11.8 


11.1 


10.5 


9.8 


9.0 


8.8 


7.9 


19 


10.6 


10.0 


9.4 


8.8 


8.1 


7.5 


7.1 


80 


9.5 


9.0 


8.5 


7.9 


7.8 


6.7 


6.4 


21 


8.7 


8.2 


7.7 


7.2 


6.6 


6.1 


5.8 


22 


7.9 


7.5 


7.0 


6.6 


6.0 


5.6 


5.8 


28 


7.2 


6.8 


64 


6.0 


5.5 


5.1 


4.9 


24 


6.6 


6.8 


5.9 


5.5 


5.1 


4.7 


4.4 


25 


6.1 


5.8 


5.5 


5.1 


4.7 


4.8 


4.1 


26 


5.7 


5.8 


5.0 


4.7 


4.8 


4.0 


8.8 


27 


5.8 


4.9 


4.7 


4.4 


4.0 


8.7 


8.5 


28 


4.9 


4.6 


4.8 


4.1 


8.7 


8.5 


8.8 


29 


4.5 


4.8 


4.1 


8.8 


8.5 


8.2 


8.1 


80 


4.2 


4.0 


8.7 


8.5 


8.2 


8.0 


2.9 



For load of 800 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 



JONKS 4, LAUOHLINS, LlMITKD. 



145 



SPACING OF JONCS 4i, LAUQHLINS, LIMITED, 

8TCCL BEAMS. FOR UNIFORM LOAD OF 

ISO LBS. PER SQUARE FOOT. 

Proper distance in feet, center to centet of Beams. 



%^ 




10 IHCH Beam, 






9 Inch Bsax, 








Standard. 






Standard. 




|i 


40 


35 


80 


26 


85 


80 


25 


81 


s| 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


22.6 


20.9 


19.1 


17.8 


17.8 


16.3 


14.7 


13.4 


11 


18.7 


17.8 


15.8 


14.8 


14.7 


18.4 


12.1 


11.1 


12 


15.7 


14.5 


18.8 


12.1 


12.3 


11.3 


10.2 


9.8 


18 


18.8 


12,8 


11.8 


10.8 


10.5 


9.6 


8.7 


7.9 


14 


11.6 


10.6 


9.7 


8.9 


9.1 


8.8 


7.6 


6.9 


15 


10.1 


9.8 


8.5 


7.7 


7.9 


7.2 


6.5 


5.9 


16 


8.8 


8.1 


7.5 


6.8 


6.9 


6.8 


5.7 


5.8 


17 


7.8 


7.2 


6.6 


6.0 


6.1 


5.6 


5.1 


4.7 


18 


7.0 


6.5 


5.9 


5.8 


5.5 


5.0 


4.5 


4.1 


19 


6.3 


5.8 


5.8 


4.8 


4.9 


4.5 


4.1 


3.7 


20 


5.7 


5.2 


4.8 


4.8 


4.5 


4.1 


3.7 


8.3 


21 


5.1 


4.7 


4.8 


8.9 


4.1 


3.7 


3.3 


3.1 


22 


4.7 


4.8 


3.9 


8.6 


8.7 


8.8 


3.0 


2.8 


28 


4.3 


8.9 


3.6 


8.3 


8.3 


3.1 


2.8 


2.5 


24 


8.9 


8.6 


8.8 


8.0 


8.1 


2.8 


2.5 


2.3 


25 


8.6 


8.8 


8.1 


2.8 


2.9 


2.6 


2.8 


2.1 


26 


8.8 


8.1 


2.8 


2.5 


2.7 


2.4 


2.2 


2.0 


27 


8.1 


2.9 


2.6 


2.4 


2.5 


2.2 


2.0 


1.9 


28 


2.9 


2.7 


2.4 


2.2 


2.8 


2.1 


1.9 


1.7 


29 


2.7 


2.5 


2.8 


2.1 


2.1 


1.0 


1.7 


1.6 


80 


2.5 


2.8 


2.1 


1.9 


2.0 


1.8 


1.6 


1.5 



For load of 800 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square incti. 
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SPACING OF JONC8 & LAUQHLIN8» LIMITED, 

8TCCI. BEAMS. FOR UNIFORM LOAD OF 

ISO LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



It 




8 Inch Beam, 




7 Inch Bbam, 




Standard. 




Standard 




a 
















fi 
















i| 


25K 


22X 


20}i 


17X 


ao 


17H 


15 


lbs. 


lbs. 


IbZ 


lbs. 


lbs. 


lbs. 


lbs. 


5 


48.8 


46.0 


43.2 


40.5 


34.3 


31.9 


29.5 


6 


33.9 


31.9 


30.0 


28.1 


23.8 


22.1 


20.5 


7 


24.9 


23.5 


22.1 


20.6 


17.5 


16.3 


15.0 


8 


19.1 


18.0 


16.9 


15.8 


13.4 


12.5 


11.5 


9 


15.1 


14.2 


13.3 


12.5 


10.6 


9.9 


9.1 


10 


12.2 


11.5 


10.8 


10.1 


8.6 


8.0 


7.3 


11 


10.1 


9.5 


8.9 


8.3 


7.1 


6.6 


6.1 


12 


8.5 


8.0 


7.5 


7.0 


5.9 


5.5 


5.1 


13 


7.2 


6.8 


6.4 


6.0 


5.1 


4.7 


4.8 


14 


6.2 


5.9 


5.5 


5.1 


4.4 


4.1 


8.7 


15 


5.4 


5.1 


4.8 


4.5 


3.8 


3.5 


8.8 


16 


4.7 


4.5 


4.2 


3.9 


3.3 


3.1 


2.9 


17 


4.2 


4.0 


3.7 


3.5 


3.0 


2.7 


2.5 


18 


3.7 


3.5 


3.3 


3.1 


2.7 


2.5 


2.8 


19 


3.4 


3.2 


3.0 


2.8 


2.3 


2.2 


2.1 


20 


3.1 


2.9 


2.7 


2.5 


2.1 


2.0 


1.9 


21 


• 2.8 


2.6 


2.5 


2.8 


1.9 


1.8 


1.7 


22 


2.5 


2.4 


2.2 


2.1 


1.8 


1.7 


1.5 



For load of 300 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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SPACING OF JONC8 A, LAUQHUN8, LIMITED. 

•TCCL BEAMS. FOR UNIFORM LOAD OF 

ISO LBS. PER SQUARE FOOT. 

PfOper distence in feet, center to center of Beans. 



if 


6 Inch Beam, 
Stahdabo. 


5 Inch Bsax, 
Standard. 


If 


iSf 


\^. 


\^. 


\^. 


lbs. 


0^ 
lbs. 


5 
6 

7 
8 

9 
10 
11 
12 

18 
14 
16 
1^ 

17 
18 
19 

ao 

21 


24.8 

17.8 

12.7 

9.7 

7.7 
6.2 
5.1 
4.8 

3.6 
3.2 
2.7 
2.4 

2.1 
1.9 
1.7 
1.6 

1.4 
1.8 


22.7 

15.8 

11.6 

8.9 

7.0 
5.7 

4.7 
8.9 

8.3 
2.9 
2.6 
2.2 

1.9 
1.7 
1.6 
1.4 

1.3 
1.2 


20.7 
14.8 
10.5 

8.1 

6.8 
6.1 
4.8 
8.6 

8.1 
2.7 
2.8 
2.0 

1.8 
1.6 
1.4 
1.8 

1.2 
1.1 


17.3 

12.0 

8.8 

6.7 

6.3 
4.8 
8.5 
8.0 

2.5 
2.2 
1.9 
1.7 

1.5 
1.3 
1.2 
1.1 

1.0 


15.5 

10.7 

7.9 

6.1 

4.8 
3.9 
8.2 
2.7 

2.3 
2.0 
1.7 
1.5 

1.3 
1.2 
1.1 
1.0 


13.7 
9.6 
7.0 
6.4 

4.8 
8.5 
2.9 
2.4 

2.0 
1.7 
1.6 
1.8 

1.2 

1.1 
0.9 


22 















For load of 300 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 10,000 lbs. per square incb. 
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SPACING OF JONES & LAUQHUNS, LIMITCD, 

STCCL SCAMS. FOR UNIFORM LOAD OF 

ISO LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



It 




4 Inch Bbim, 




3 Inch Bsax, 




Standard. 




Standaki 


.■ 


5& 
















§C3 


10^ 


m 


8H 


7H 


fhi 


6H 


5H 


4 


lbs. 


lbs. 


lbs. 


lbs. 


Ibe. 


lbs. 


lbs. 


5 


10.1 


9.6 


9.1 


8.5 


5.5 


5.1 


4.7 


6 


7.1 


6.7 


6.8 


5.9 


8.9 


8.5 


8.2 


7 


5.2 


4.9 


4.6 


4.8 


2.8 


2.6 


2.4 


8 


8.9 


3.7 


8.5 


3.3 


2.1 


2.0 


1.8 


9 


8.1 


2.9 


2.8 


2.6 


1.7 


1.6 


1.6 


10 


2.5 


2.4 


2.3 


2.1 


1.4 


1.8 


1.2 


11 


2.1 


2.0 


1.9 


1.7 


1.1 


1.1 


1.0 


12 


1.7 


1.7 


1.6 


1.5 


0.9 


0.9 




18 


1.5 
1.8 
1.1 
1.0 


1.4 
1.2 
1.1 


1.8 
1.1 
1.0 


1.2 
1.1 
0.9 








14 








15 








16 























For load of 800 lbs. per square foot, divide the spacing giyen by 8l 
liA^imnm fiber strain, 16,000 lbs. per square incb. 
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SPACING OF JONCS & LAUOHLINS. LIMITED. 

8TCCL BCAMS. FOR UNIFORM LOAD OF 

I2S LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



it 


84 Inch Beam, Standabo. 


II 


100 


IKS 


00 


85 


80 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


168.5 


168.5 


158.5 


158.5 


1^.4 


11 


189.8 


135.1 


181.0 


126.8 


122.6 


12 


117.0 


118.5 


110.0 


106.5 


108.0 


18 


99.7 


96.7 


98.7 


90.8 


87.8 


14 


86.0 


88.4 


80.9 


78.8 


75.9 


15 


74.9 


72.6 


70.4 


68.2 


66.0 


16 


66.7 


68.8 


61.9 


59.9 


51.7 


17 


58.8 


56.6 


54.8 


58.1 


51.8 


18 


52.0 


50.6 


48.9 


47.4 


45.9 


19 


46.6 


45.8 


48.9 


42.5 


41.1 


20 


42.2 


40.9 


39.6 


88.4 


87.1 


21 


88.2 


87.1 


85.9 


84.8 


88.7 


22 


84.8 


88.8 


82.7 


81.7 


80.6 


28 


81.8 


80.9 


29.9 


29.0 


28.1 


24 


29.8 


28.4 


27.5 


26.6 


25.7 


25 


27.0 


26.2 


25.4 


24.6 


28.8 


26 


24.9 


24.2 


28.4 


22.7 


21.9 


27 


28.1 


22.4 


21.7 


21.0 


20.4 


28 


21.5 


20.9 


20.2 


19.6 


19.0 


29 


20.0 


19.4 


18.8 


18.2 


17.7 


80 


18.7 


18.2 


17.6 


17.0 


16.5 



For load of 260 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 10,000 lbs. per square inch. 
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JONKS 4 LAUOHLINS, UMITCO. 



SPACING OF 40NCS A, LAUQHLIN8. LIlMITCO. 

8TCCL BCAMS, FOR UNIFORM LOAD OF 

128 LB8. PCR SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 





15 Inch Bbam, Heatt Section. 


ii 


100 
lbs. 


95 
lbs. 


90 

lbs. 


85 
lbs. 


80 
lbs. 


10 

11 

12 
13 

14 
15 
16 
17 

18 
19 
20 
21 

22 
23 
24 
25 

26 
27 
28 
29 
80 


102.8 
84.6 
71.0 
60.6 

52.2 
45.5 
40.0 
35.4 

31.6 
28.3 
25.6 
23.2 

21.1 
19.8 
17.7 
16.4 

15.1 
14.0 
13.0 
12.2 
11.4 


99.2 

82.0 
68.9 

58.7 

60.6 
44.1 
38.7 
34.3 

30.6 
27.4 
24.8 
22.6 

20.5 
10.7 
17.2 
15.9 

14.6 
18.6 
12.6 
11.8 
11.0 


96.1 
79.4 
66.7 
56.8 

49.0. 

42.7 
37.5 
33.3 

29.7 
26.6 
24.0 
21.7 

19.8 
18.1 
16.6 
15.4 

14.2 
13.2 
12.2 
11.4 
10.7 


98.0 
76.8 
64.5 
54.9 

47.4 
41.3 
36.3 
32.2 

28.6 
25.8 
28.2 
21.0 

19.2 
17.5 
16.1 
14.9 

18.7 
12.7 
11.8 
11.0 
10.8 


89.7 
74.3 
62.3 
58.1 

45.8 
39.9 
35.0 
31.1 

27.7 
24.9 
22.4 
20.8 

18.6 
17.0 
15.6 
14.4 

18.8 
12.8 
11.4 
10.6 
10.0 



For load of 260 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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SPACING OF JONC8 4 LAUGHLINS. LIMITED. 

8TCCL BCAM8. POfI UNIFORM LOAD OF 

128 LBS. PER SQUARE FOOT. 

Proper distance In feet, center to center of Beams. 



It 




90 Inch Beam, Standard. 




ft 












II 


80 


75 


70 


es 


64 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


113.2 


109.0 


104.8 


100.6 


99.8 


11 


93.5 


90.1 


86.6 


83.2 


82.5 


12 


78.6 


75.8 


72.9 


69.8 


69.3 


18 


67.0 


64.5 


62.0 


59.5 


59.0 


14 


57.7 


55.6 


53.5 


51.4 


50.9 


15 


50.3 


48.5 


46.6 


44.7 


44.8 


16 


44.2 


42.6 


41.0 


39.8 


38.9 


17 


39.1 


37.7 


36.2 


34.8 


34.6 


18 


85.0 


33.7 


32.3 


31.0 


30.8 


19 


31.4 


30.2 


29.0 


27.8 


27.7 


20 


28.3 


27.3 


26.2 


25.1 


25.0 


21 


25.7 


24.7 


28.8 


22.8 


22.6 


22 


23.4 


22.5 


21.7 


20.8 


20.6 


23 


21.4 


20.6 


19.8 


19.0 


18.9 


24 


19.7 


19.0 


18.2 


17.4 


17.3 


25 


18.1 


17.4 


16.8 


16.1 


16.0 


26 


16.7 


16.1 


15.5 


14.9 


14.7 


27 


15.5 


15.0 


14.4 


13.8 


13.7 


28 


14.4 


13.9 


13.4 


12.9 


12.7 


29 


13.4 


13.0 


12.5 


12.0 


11.8 


30 


12.6 


12.1 


11.6 


11.2 


11.0 



For load of 250 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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40Mtm 4, LAUaHLINS. LIMITCO. 



8PACINQ OF JONCS 4 LAUGHLINS. LIMITCD* 

STCCL BEAMS. FOR UNIFORM LOAD OF 

12S LBS. PKR SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



it 

5& 




80 Inch Bbam , Hkayt Ssctiom. 




m IB 












^1 


100 


86 


00 


85 


80 


lbs. 


lbs. 


lbs. 


IbB. 


lbs. 


10 


141.8 


187.7 


188.5 


129.8 


125.1 


11 


117.2 


118.8 


110.8 


106.9 


103.4 


12 


98.5 


95.6 


92.7 


89.8 


86.9 


18 


88.9 


81.4 


79.0 


76 5 


74.0 


14 


72.4 


70.2 


68.1 


66.0 


68.8 


15 


68.0 


61.2 


59.8 


57.4 


55.6 


16 


55.4 


58.8 


52.2 


50.5 


48.9 


17 


49.1 


47.6 


46.2 


44.7 


48.8 


18 


48.8 


42.5 


41.2 


89.9 


38.6 


19 


89.8 


88.2 


87.0 


85.8 


34.6 


20 


85.4 


84.4 


88.4 


82.8 


81.8 


21 


82.2 


81.2 


80.2 


29.8 


28.8 


22 


29.8 


28.4 


27.6 


26.7 


25.9 


23 


26.8 


26.0 


25.2 


24.5 


28.7 


24 


24.6 


28.9 


28.2 


22.4 


21.7 


25 


22.7 


22.0 


21.4 


20.7 


20.0 


26 


20.9 


20.3 


19.7 


19.1 


18.5 


27 


19.4 


18.9 


18.8 


17.8 


17.2 


28 


18.1 


17.5 


17.0 


16.5 


15.9 


29 


16.9 


16.8 


16.8 


15.4 


14.9 


80 


15.8 


15.3 


14.8 


14.8 


18.9 



For load of 250 lbs. per square foot, divide the spacing given by 8L 
Maximum fiber strain, 16,000 lbs. per square inch. 
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SPACING OF JONCS & LAUGHLINS, LIMITED. 

STCCL BEAMS. FOR UNIFORM LOAD OF 

12S LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



It 




15 Inch Bbam, Lioht Sbctioh. 




api 












gg 














80 


75 


70 


06 


flO 


^1 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


81.8 


78.7 


75.6 


72.4 


69.3 


11 


67.6 


65.0 


62.5 


69.9 


57.8 


12 


56.8 


54.6 


52.5 


50.8 


48.1 


18 


48.4 


46.5 


* 44.7 


42.9 


41.0 


14 


41.8 


40.2 


88.6 


37.0 


86.4 


15 


86.4 


84.9 


83.6 


32.2 


30.8 


16 


82.0 


80.7 


29.5 


28.8 


27.0 


17 


28.2 


27.2 


26.1 


25.0 


24.0 


18 


26.8 


24.3 


28.3 


22.3 


21.8 


19 


22.6 


21.8 


21.0 


20.1 


19.2 


20 


20.5 


19.7 


18.9 


18.1 


17.3 


21 


18.6 


17.8 


17.1 


16.4 


15.7 


22 


16.9 


16.2 


15.6 


15.0 


14.3 


28 


15.4 


14.9 


14.3 


18.7 


13.1 


24 


14.2 


13.7 


18.1 


12.6 


12.0 


25 


18.1 


12.6 


12.1 


11.6 


11.1 


26 


12.1 


11.6 


11.2 


10.7 


10.2 


27 


11.2 


10.8 


10.8 


9.9 


9.5 


28 


10.4 


10.0 


9.6 


9.2 


8.8 


29 


9.8 


9.4 


9.0 


8.6 


8.2 


80 


9.1 


8.7 


8.4 


8.1 


7.7 



For load of 250 lbs. per square foot, diyide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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JONU 4, LAUOHUliS, UHITKD. 



SPACING OF JONES 4 LAUQHLINS. LIMITCD, 

STCCL BEAMS, FOR UNIFORM LOAD OF 

12S LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



It 




15 Inch Beam, Stahdabd 




CP. 












•^9 












en 


60 


55 


50 


45 


4S 


4 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


61.5 


58.4 


55.8 


52.2 


50.2 


11 


50.9 


48.2 


46.7 


48.1 


41.5 


12 


42.7 


40.6 


38.4 


36.2 


84.9 


13 


36.4 


34.6 


32.7 


80.9 


29.8 


14 


81.4 


29.8 


28.2 


26.6 


25.7 


15 


27.4 


25.9 


24.6 


28.2 


22.8 


16 


24.0 


22.8 


21.6 


20.4 


19.6 


17 


21.3 


20.2 


19.1 


18.0 


17.4 


18 


19.0 


18.0 


17.0 


16.1 


15.5 


19 


17.0 


16.2 


15.8 


14.5 


13.9 


20 


15.4 


14.6 


18.8 


18.0 


12.6 


21 


14.0 


13.3 


12.6 


11.8 


11.4 


22 


12.7 


12.1 


11.4 


10.8 


10.4 


23 


11.7 


11. 1 


10.5 


9.8 


9.5 


24 


10.7 


10.2 


9.6 


9.0 


8.7 


25 


9.9 


9.4 


8.9 


8.8 


8.0 


26 


9.1 


8.6 


8.2 


7.7 


i 7.4 


27 


8.4 


8.0 


7.6 


7.1 


; 6.9 


28 


7.8 


7.4 


7.0 


6.6 


6.4 


29 


7.3 


7.0 


6.6 


6.2 


6.0 


80 


6.8 


6.5 


6.1 


5.8 


5.6 



For load of 250 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square Inch. 



iONM a LAUaNUNS, LlMITKb. 
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SPACING OF JONCS 4 LAUGHLINS. LIMITED. 

STKCL BEAMS, FOR UNIFORM LOAD OF 

128 LBS. PER SQUARE FOOT. 

Proper dtstance In feet, center to center of Beams. 



^1 




IS Inch Beam, 




12 Inch Bsax« 


• i 


SmcciAL Sbctiom 




i 


Stamdabi 


». 


^1 


» 


60 


45 


40 


40 


85 


sm 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lb8. 


lb? 


10 


45.8 


48 3 


40.8 


88.2 


85.0 


82.5 


80.7 


11 


87.8 


85.8 


33.7 


81.6 


28.0 


26.8 


25.4 


12 


81.8 


80.1 


28.8 


26.6 


24.2 


22.6 


21.8 


18 


27.1 


25.6 


24.2 


22.6 


20.7 


19.2 


18.2 


14 


23.4 


22.1 


20.8 


19.5 


17.8 


16.6 


15.7 


15 


20.8 


19.2 


18.1 


17.0 


15.5 


14.4 


18.7 


16 


17.8 


16.9 


15.9 


15.0 


18.7 


12.6 


12.0 


17 


15.8 


15.0 


14.1 


18.2 


12.1 


11.2 


10.6 


18 


14.2 


18.4 


12.6 


11.8 


10.8 


10.0 


9.4 


19 


12.7 


12.0 


11.3 


10.6 


9.7 


9.0 


8.5 


20 


11.4 


10.8 


10.2 


9.5 


8.7 


8.1 


7.7 


21 


10.4 


9.8 


9.2 


8.6 


7.9 


7.4 


7.0 


22 


9.4 


8.9 


8.4 


7.9 


7.2 


6.7 


6.8 


28 


8.6 


8.2 


7.7 


7.2 


6.6 


6.2 


5.8 


24 


7.9 


7.5 


7.0 


6.6 


6.1 


5.6 


5.8 


25 


7.4 


7.0 


6.6 


6.1 


5.6 


6.2 


4.9 


26 


6.8 


6.4 


6.0 


5.7 


5.2 


4.8 


4.6 


27 


6.2 


5.9 


5.6 


5.8 


4.8 


4.5 


4.2 


28 


5.8 


5.5 


5.2 


4.9 


4.5 


4.2 


8.9 


29 


5.4 


5.2 


4.9 


4.6 


4.1 


3.8 


3.7 


90 


5.0 


4.8 


4.5 


4.2 


8.8 


3.6 


3.4 



For load of 250 lbs. per square foot, divide the spacing given by Z 
Maximum fiber strain, 10,000 lbs. per square inch. 
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40NKS 4, LAUaHUNS. UWITCD. 



SPACING OF JONC8 a LAUaHLINS, UMITCD, 

8TCCI. SMMS. FOR UNIFORM LOAD OF 

12S LBS. PKR SQUARE FOOT. 



Proper distance in feet, center to center of 



It 

-J 




10 Inch Beam. 






9 Inch Bbav, 






Standabo. 






Stahdabd. 




^1 


40 


86 


30 


26 


86 


ao 


26 


21 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


27.1 


25.0 


22.9 


20.8 


21.4 


19.5 


17.6 


16.1 


11 


22.4 


20.7 


18.9 


17.2 


17.7 


16.1 


14.6 


18.8 


12 


18.8 


17.3 


15.9 


14.5 


14.8 


13.5 


12.2 


11.2 


13 


16.0 


14.8 


18.6 


12.8 


12.6 


11.5 


10.4 


9.5 


14 


18.6 


12.8 


11.7 


10.6 


10.9 


9.9 


9.0 


8.2 


15 


12.1 


11.1 


10.2 


9.3 


9.5 


8.6 


7.8 


7.1 


16 


10.6 


0.8 


9.0 


8.2 


8.8 


7.6 


6.9 


6.8 


17 


9.3 


8.6 


7.9 


7.2 


7.4 


6.7 


6.1 


5.6 


18 


8.4 


7.7 


7.0 


6.4 


6.6 


6.0 


5.4 


5.0 


19 


7.5 


6.9 


6.8 


5.7 


5.9 


5.4 


4.9 


4.5 


20 


6.8 


6.2 


5.7 


5.2 


5.4 


4.9 


4.4 


4.0 


21 


6.2 


5.7 


5.2 


4.7 


4.9 


4.4 


4.0 


8.7 


22 


6.6 


6.2 


4.7 


4.8 


4.4 


4.0 


8.6 


8.8 


28 


6.1 


4.7 


4.8 


3.9 


4.0 


8.7 


8.4 


8.0 


24 


4.7 


4.8 


4.0 


3.6 


3.7 


8.4 


3.0 


2.8 


25 


4.3 


4.0 


3.7 


8.4 


8.4 


8.1 


2.8 


2.6 


26 


4.0 


8.7 


3.4 


3.0 


8.2 


2.9 


2.6 


2.4 


27 


3.7 


3.4 


3.1 


2.9 


2.9 


2.6 


2.4 


2.2 


28 


3.4 


3.2 


2.9 


2.6 


2.7 


2.5 


2.2 


2.1 


20 


3.2 


2.9 


2.7 


2.5 


2.6 


2.3 


2.1 


1.9 


80 


3.0 


2.8 


2.6 


2.8 


2.4 


2.2 


1.9 


1.7 



For load of 250 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 



JONKS 4 LAUttMUNS. LIMITED. 
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SPACtNQ OF JONCS 4 lbAU9HUN8» LIMITED, 

STEEL BEAMS. FOR UNIFORM LOAD OF 

116 LBS. PER SQUARE FOOT. 



Proper distance in feet, center to center of 



la 




8 Inch Bkam, 




7 Inch Beam, 




Standard. 




i 


^ANDABS 


, 


It 


2654* 


22X 


?03i 


17li 


20 


17H 


15 


5J 


lbs: 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


5 


68.6 


55.2 


51.8 


48.5 


41.2 


38.3 


85.4 


6 


40.7 


38.8 


36.0 


33.7 


28.6 


26.6 


24.6 


7 


29.9 


28.2 


26.5 


24.7 


21.0 


19.5 


18.0 


8 


22.9 


21.6 


20.3 


19.0 


16.1 


15.0 


13.8 


9 


18.1 


17.0 


16.0 


14.9 


12.7 


11.8 


10.9 


10 


14.6 


18.8 


18.0 


12.2 


10.3 


9.6 


8.8 


11 


12.1 


11.4 


10.7 


10.0 


8.5 


7.9 


7.3 


12 


10.2 


9.6 


9.0 


8.4 


7.1 


6.6 


6.2 


13 


8.6 


8.2 


7.7 


7.2 


6.1 


5.7 


5.2 


14 


7.4 


7.0 


6.6 


6.2 


5.3 


4.9 


4.5 


15 


6.5 


6.2 


5.8 


5.4 


4.6 


4.2 


3.9 


16 


5.7 


5.4 


5.0 


4.7 


4.0 


3.7 


3.4 


17 


5.0 


4.8 


4.5 


4.2 


3.6 


3.3 


3.0 


18 


4.5 


4.2 


4.0 


3.8 


3.2 


3.0 


2.7 


19 


4.1 


3.8 


3.6 


3.4 


2.8 


2.6 


2.5 


20 


3.7 


3.4 


3.2 


3.0 


2.6 


2.4 


2.2 


21 


3.4 


3.1 


2.9 


2.7 


2.8 


2.2 


2.0 


22 


3.0 


2.8 


2.6 


2.5 


2.2 


2.0 


1.8 



For load of 250 lbs. per square foot, divide the spacing given by Z 
Maximum fiber strain, 10,000 lbs. per square inch. 
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JONCS 4 LAUttWUMft, LiMITCdw 



SPACING OP JONES 4 LAUSHUNS. UMITCO, 

STCKL BEAMS. FOfI UN I FONM LOAD OF 

t26 LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



It 

11 


Ihch Beam, 
Standard. 


5 Inch Bbaw, 
Standard. 




lbs. 


lbs. 


lbs. 


ibsT 


l^. 


Ibl 


5 
6 

7 
8 

9 
10 

11 
13 

13 
14 
15 
16 

17 
18 
19 
20 

21 
22 


29.8 
20.7 
15.2 
11.6 

9.2 

7.4 
6.2 
5.2 

4.3 
8.8 
3.8 
2.9 

2.6 
2.8 
2.1 
1.8 

1.7 
1.5 


27.8 
19.0 
13.9 
10.6 

8.4 
6.8 
5.7 

4.7 

4.0 
3.5 
8.0 
2.6 

2.3 
2.1 
1.9 
1.7 

1.5 
1.4 


24.8 

17.2 

12.6 

9.7 

7.6 
6.2 
5.1 
4.3 

8.7 
3.2 
2.7 
2.4 

2.2 
1.9 
1.7 
1.5 

1.4 
1.3 


20.7 

14.4 

10.5 

8.1 

6.4 
5.2 
4.2 
3.6 

8.0 
2.6 
2.3 
2.0 

1.8 
1.6 
1.4 
1.8 

1.2 

1.0 


18.6 

12.9 

9.5 

7.3 

5.8 
4.6 
3.8 
3.2 

2.7 
2.4 
2.1 

1.8 

1.6 
1.4 
1.8 
1.1 

1.1 
1.0 


16.5 

11.4 

8.4 

6.5 

6.1 
4.1 
3.4 
2.9 

2.4 
2.1 
1.8 
1.6 

1.4 
1.8 
1.1 
1.0 

1.0 

0.9 



For load of 250 lbs. per square foot, divide the spacing given hyZ 
Maximum fiber strain, 16,600 lbs. per square inch. 



JONKS 4 LAUttHLimi. umitko; 
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SPACING OF JONCS 4 LAUQHLINS, LIMITKD, 

STCCL BEAMS, FOR UNIFORM LOAD OF 

128 LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



Il 




4 Inch Bsam , 




8 Inch Bbax, 




Standard. 




Standarh 


. 


If 
















10«4 


9% 


8H 


7H 


7H 


OH 


5^ 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


5 


12.3 


11.5 


10.9 


10.2 


6.6 


6.1 


5.6 


6 


8.6 


8.0 


7.5 


7.0 


4.6 


4.2 


8.6 


7 


6.2 


5.8 


5.5 


5.2 


8.4 


8.2 


2.9 


8 


4.7 


4.5 


4.2 


4.0 


2.6 


S.4 


2.2 


9 


8.7 


8.5 


8.8 


8.1 


2.1 


1.9 


1.8 


10 


8.0 


2.9 


2.7 


2.6 


1.7 


1.5 


1.4 


11 


2.5 


2.4 


2.2 


2.1 


1.4 


1.8 


1.2 


13 


2.1 


2.0 


1.8 


1.7 


1.1 


1.0 


0.9 


18 


1.8 


1.7 


1.6 


1.5 


1.0 


0.9 


0.8 


14 


1.5 
1.4 
1.2 


1.4 
1.8 

1.1 


1.4 
1.2 
1.0 


1.8 
1.1 
0.9 








15 








16 

















Tor load of 250 lbs. per square foot, diylde the spacing given by 2: 
Maximum fiber strain, 10,000 lbs. per square incti. 



100 



JONCS 4 LAUaHUiW, LiMITCD. 



SPACING OP JONCS 4 LAUQHLINS. LIMITED. 

STEEL BEAMS FOR UNIFORM LOAD OF 

100 LBS. PER SQUARE FOOT. 

Pioper distuice in feet, center to center of BeamB. 



It 


24 IHCH Bkaii, Stimdabd. 




100 


96 


90 


86 


80 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


210.6 


204.4 


198.1 


191.8 


185.5 


11 


174.1 


168.9 


168.7 


158.5 


153.8 


12 


146.8 


141.9 


137.5 


133.2 


128.8 


13 


124.6 


120.9 


117.2 


113.6 


109.8 


14 


107.5 


104.3 


101.1 


97.9 


94.7 


15 


98.6 


90.8 


88.0 


86.2 


82.5 


16 


82.8 


79.8 


77.4 


74.9 


72.6 


17 


72.9 


70.7 


68.5 


66.4 


64.2 


18 


65.0 


63.1 


61.1 


59.2 


67.4 


19 


58.3 


56.6 


54.9 


53.1 


51.4 


20 


52.7 


51.1 


49.5 


48.0 


46.4 


21 


47.8 


46.3 


44.9 


43.5 


42.1 


22 


43.5 


42.2 


40.9 


39.6 


88.8 


23 


89.8 


88.6 


37.4 


36.8 


85.1 


24 


36.6 


85.5 


34.4 


83.3 


82.2 


25 


38.7 


82.7 


31.7 


80.7 


29.7 


26 


31.1 


30.2 


29.3 


28.4 


27.4 


27 


28.0 


28.0 


27.2 


2618 


25.5 


28 


26.9 


26.1 


25.8 


24.5 


28.7 


29 


25.0 


24.3 


23.6 


22.8 


22.1 


30 


23.4 


22.7 


22.0 


21.8 


20.6 



For load of 200 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 19,000 lbs. per square inch. 



JONES 4 LAUdMLINS, LiMtTtD. 
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SPAClNa OP JONM 4 UlUGHUNS, LUMirCD. 

8TCEL BEAMS, FOR UNIPOHM LOAD OP 

too LBS. PER SQUARE POOT. 

Proper distance In feet, center to center of Beams. 



it 


so IxcH Bkax, Bkatt Section. 


H 


100 


96 


90 


85 


80 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


177.3 


172.1 


166.9 


161.6 


156.4 


11 


146.5 


142.2 


187.9 


133.6 


129.3 


12 


123.1 


119.5 


115.9 


112.2 


108.6 


18 


104.9 


101.8 


98.8 


95.7 


92.6 


14 


90.5 


87.8 


85.1 


82.5 


79.8 


15 


78.8 


76.5 


74.2 


71.8 


69.5 


16 


69.3 


67.2 


65.2 


68.1 


61,1 


17 


61.4 


59.6 


57.8 


55.9 


54.1 


18 


54.7 


58.1 


51.5 


49.9 


48.8 


19 


49.1 


47.7 


46.2 


44.8 


48.3 


do 


44.8 


43.0 


41.7 


40.4 


89.1 


21 


40.2 


89.0 


87.8 


86.7 


85.5 


22 


86.6 


85.5 


84.5 


88.4 


82.3 


2a 


88.5 


82.5 


81.5 


80.6 


29.6 


U 


80.8 


29.9 


29.0 


28.0 


27.1 


25 


28.4 


27.5 


26.7 


25.9 


25.0 


26 


26.2 


25.4 


24.7 


28.9 


28.1 


'^ 


24.8 


28.6 


22.9 


22.2 


21.5 


28 


22.6 


• 21.9 


21.8 


20.6 


19.9 


29 


:21.1 


20.5 


19.8 


19.2 


18.6 


ao 


19.7 


19.1 


18.5 


18.0 


17.4 



For load of 200 lbs. per square foot, divide the spacing glren by 2. 
Maximum fiber strain, 16,00a lbs. per square inch. 
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JONES 4 LAUQHLINS, LIMITED. 



•PACING OP JONC8 4 LAUQHLINS. UMITCD. 

STCCL SCAMS. FOR UNIFORM LOAD OF 

100 LBS. PER SQUARE FOOT. 

Pioper distance in feet, center to center of Beams. 



tl 




20 Inch Bbam, Staxdard. 




ft 
























ll 


80 


7^ 


70 


65 


M 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


141.5 


136.8 


181.0 


125.8 


124.7 


11 


116.0 


112.6 


108.3 


104.0 


103.1 


12 


98.3 


94.6 


91.0 


87.3 


86.6 


18 


83.7 


80.6 


77.5 


74.4 


78.8 


14 


72.2 


69.5 


66.9 


64.2 


68.6 


16 


62.9 


60.6 


58.2 


55.9 


55.4 


16 


55.3 


53.2 


51.2 


49.1 


48.7 


17 


48.9 


47.1 


45.3 


43.5 


48.2 


18 


43.7 


42.1 


40.4 


88.8 


88.6 


19 


39.2 


37.7 


36.3 


34.8 


84.6 


20 


35.4 


34.1 


32.7 


31.4 


81.2 


21 


82.1 


30.9 


29.7 


28.5 


28.8 


22 


29.2 


28.1 


27.1 


26.0 


25.8 


23 


26.7 


25.7 


24.8 


23.8 


28.6 


24 


24.6 


23.7 


22.8 


21.8 


21.7 


25 


22.6 


21.8 


20.9 


20.1 


20.0 


26 


20.9 


20.1 


19.4 


18.6 


18.4 


27 


19.4 


18.7 


18.0 


17.8 


17.1 


28 


18.0 


17.3 


16.7 


• 16.0 


15.9 


29 


16.8 


16.2 


15.6 


15.0 


14.8 


30 


15.7 


15.1 


14.6 


14.0 


18.9 



For load of 200 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 



JONES 4 LAUQHLINS, UMUTHO. 



IPACINQ OP JONC8 4 LAUQHLIN8. LIMITED^ 

mrmmL. •cams, Foti uniform load op 
too LBS. wmm square poot. 

Proper distance in feet, center to center of Beams. 



n 




15 Inch Beam. Hbivt Section. 


















100 


95 


90 


85 


80 


lbs. 


IbR. 


lbs. 


lbs. 


lbs. 


10 


127.9 


124.0 


120.1 


116.2 


112.2 


11 


105.7 


102.5 


99.2 


96.0 


92.7 


12 


88.8 


86.1 


88.4 


80.7 


77.9 


18 


75.7 


78.4 


71.0 


68.6 


66.4 


14 


65.3 


68.8 


61.8 


59.8 


57.8 


15 


56.9 


55.1 


53.4 


51.6 


49.9 


16 


50.0 


48.4 


46.9 


45.4 


43.8 


17 


44.3 


42.9 


41.6 


40.2 


38.8 


1« 


39.5 


88.3 


87.1 


85.8 


84.7 


19 


35.4 


34.3 


88.8 


32.2 


81.1 


ao 


82.0 


81.0 


30.0 


29.0 


28.0 


21 


29.0 


28.1 


27.2 


26.3 


25.4 


22 


26.4 , 


25.6 


24.8 


24.0 


28.2 


23 


24.2 


28.4 


22.7 


21.9 


21.2 


24 


22.2 


21.5 


20.8 


20.2 


19.5 


26 


20.5 


19.8 


19.2 


18.6 


18.0 


20 


18.9 


18.8 


17.7 


17.1 


16.6 


27 


17.5 


17.0 


16.5 


15.9 


15.4 


28 


16.3 


16.8 


15.8 


14.8 


14.8 


29 


15.2 


14.7 


14.8 


13.8 


13.3 


80 


14.2 


18.8 


18.8 


12.9 


12.5 



For, load of 200 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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JONES A. LAUQHLIN8. LIMITED. 



SmiCINQ OP JONCS A. IJIUQHLIN8. LIMITED. 

STCCL BCAM8, FOR UNIFORM LOAD OF 

too LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



It 




15 Inch Bkam, Light Section. 


























OD % 


80 


75 


70 


fiS 


60 


^1 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


102.8 


98.4 


94.5 


90.5 


86.6 


11 


84.5 


81.8 


78.1 


74.8 


71.6 


12 


71.0 


68.8 


65.6 


62.9 


60.1 


13 


60.3 


58.2 


55.9 


53.6 


61.9 


14 


52.2 


50.2 


48.2 


46.2 


44.2 


16 


45.5 


43.7 


42.0 


40.8 


38.5 


16 


40.0 


38.4 


86.9 


85.4 


38.8 


17 


85.8 


34.0 


82.7 


81.8 


80.0 


18 


31.6 


80.4 


29.2 


27.9 


26.7 


19 


28.3 


27.3 


26.2 


25.1 


24.0 


20 


25.6 


24.6 


23.6 


22.6 


21.6 


21 


28.2 


22.8 


21.4 


20.5 


19.6 


22 


21.1 


20.8 


19.5 


fl8.7 


17.9 


23 


19.3 


18.6 


17.8 


17.1 


16.4 


24 


17.8 


17.1 


16.4 


15.7 


15.0 


25 


16.4 


15.7 


15.1 


14.5 


18.» 


26 


15.1 


14.5 


14.0 


18.4 


12.S 


27 


14.0 


18.5 


12.9 


12.4 


11.9 


28 


13.0 


12.5 


12.0 


11.5 


11.0 


29 


12.2 


11.7 


11.8 


10.8 


10.8 


30 


11.4 


10.9 


10.5 


10.1 


9.0 



For load of 200 lbs. per square foot, diylde the spacing giren by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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SFACmO OP JONES 4 LAUaHLINS, UMITCO. 

STCKL BEAMS. FOR UNIFORM LOAD OF 

100 USS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



It 




15 Inch Beam, Standabd. 




ap4 












«g 












M k 












(to 


56 


50 


45 


42 


H 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


76.9 


78.0 


69.1 


65.2 


62.8 


11 


68.6 


60.8 


57.1 


58.9 


51.9 


12 


58.4 


50.7 


48.0 


45.8 


48.6 


18 


45.5 


48.2 


40.9 


88.6 


87.2 


14 


89.3 


87.3 


85.8 


88.8 


82.1 


15 


84.2 


82.4 


30.7 


29.0 


27.9 


16 


80.0 


28.5 


27.0 


25.5 


24.5 


17 


26.6 


25.8 


28.9 


22.5 


21.7 


18 


28.7 


22.5 


21.8 


20.1 


19.4 


19 


21.8 


20.2 


19.1 


18.1 


17.4 


20 


19.8 


18.8 


17.8 


16.8 


15.7 


21 


17.5 


16.6 


15.7 


14.8 


14.2 


28 


15.9 


15.1 


14.8 


18.5 


18.0 


2d 


14.6 


13.8 


18.1 


12.8 


11.9 


24 


13.4 


12.7 


12.0 


11.8 


10.9 


21 


12.4 


11.7 


11.1 


10.4 


10.0 


26 


11.4 


10.8 


10.2 


9.7 


9.8 


27 


10.5 


10.0 


9.5 


8.9 


8.6 


28 


9.8 


9.3 


8.8 


^8.8 


8.0 


29 


9.1 


8.7 


8.2 


7.7 


7.5 


80 


8.5 


8.1 


7.7 


7.2 


7.0 



For load of 200 lbs. per square foot, divide tbe spacing given by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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S1»ACINa OP JONCS 4 LAUQHLINS, LIMITED, 

STCCL BCAM8. FOR UNIFORM LOAD OF 

too LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



II 




15 Inch Beam, Light Section. 














§0 

^1 


80 


75 


TO 


fiS 


60 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


102.3 


98.4 


94.5 


90.5 


86.6 


11 


84.5 


81.3 


78.1 


74.8 


71.6 


12 


71.0 


68.3 


65.6 


62.9 


60.1 


13 


60.3 


58.2 


55.9 


53.6 


51.9 


14 


62.2 


50.2 


48.2 


46.2 


44.2 


15 


45.5 


43.7 


42.0 


40.3 


38.5 


16 


40.0 


38.4 


86.9 


35.4 


33.8 


17 


35.8 


34.0 


32.7 


31.8 


80.0 


18 


31.6 


30.4 


29.2 


27.9 


26.7 


19 


28.3 


27.3 


26.2 


25.1 


24.0 


20 


25.6 


24.6 


23.6 


22.6 


21.6 


21 


23.2 


22.3 


21.4 


20.5 


19.6 


22 


21.1 


20.3 


19.5 


,18.7 


17.9 


23 


19.3 


18.6 


17.8 


17.1 


16.4 


24 


17.8 


17.1 


16.4 


15.7 


15.0 


25 


16.4 


15.7 


15.1 


14.5 


18.9 


26 


15.1 


14.5 


14.0 


18.4 


12.S 


27 


14.0 


18.5 


12.9 


12.4 


11.9 


28 


13.0 


12.5 


12.0 


11.5 


11.0 


29 


12.2 


11.7 


11.8 


10.8 


10.8 


SO 


11.4 


10.9 


10.5 


10.1 


9.0 



For load of 200 lbs. per square foot, divide the spacing giren by 2. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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SPACIflQ OF JONES A LAUOHLINS, UMITCO. 

STCCL BEAMS. FOR UNIFORM LOAD OF 

100 USS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



It 




15 Inch Beam, Standard. 




is 












la 


to 


56 


50 


45 


42 


^1 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


10 


76.9 


78.0 


69.1 


65.2 


62.8 


11 


68.6 


60.3 


57.1 


58.9 


51.9 


12 


58.4 


50.7 


48.0 


45.8 


43.6 


18 


45.5 


43.2 


40.9 


88.6 


87.2 


14 


89.3 


87.3 


35.8 


88.8 


82.1 


15 


84.2 


32.4 


30.7 


29.0 


27.9 


16 


80.0 


28.5 


27.0 


25.5 


24.5 


17 


26.6 


25.3 


23.9 


22.5 


21.7 


18 


28.7 


22.5 


21.3 


20.1 


19.4 


19 


21.3 


20.2 


19.1 


18.1 


17.4 


20 


19.3 


18.3 


17.8 


16.8 


15.7 


21 


17.6 


16.6 


15.7 


14.8 


14.2 


28 


15.9 


15.1 


14.8 


18.5 


13.0 


28 


14.6 


13.8 


18.1 


12.3 


11.9 


24 


13.4 


12.7 


12.0 


11.8 


10.9 


21 


12.4 


11.7 


11.1 


10.4 


10.0 


26 


11.4 


10.8 


10.2 


9.7 


9.3 


27 


10.5 


10.0 


9.5 


8.9 


8.6 


28 


9.8 


9.3 


8.8 


^8.3 


8.0 


29 


9.1 


8.7 


8.2 


7.7 


7.5 


30 


8.5 


8.1 


7.7 


7.2 


7.0 



For load of 200 lbs. per square foot, divide the spacing given by 2. 
Maximum fiber strain, 16^ lbs. per square inch. 



108 



JONC9 4^ 



f 



SPAOINa OP J ONES & LAUaHLINS UMIITtD, 

STCCL BEAMS. FOR UNIFORM LOAD OF 

100 LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 



4 




8 IxcH Bbam, 




7 IHCH BkAM, 




Stahdabd. 




Stahdabd 


. 


^1 


f»H 


28K 


90H 


i7li 


•JO 


174 


IS 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


6 . 


78.« 


69.0 


64.8 


60.7 


51.5 


47.8 


44.8 


6 


50.9 


47.9 


45.0 


42.1 


35.8 


83.2 


80.7 


7 


87.4 


85.2 


83.1 


80.9 


26.3 


24.4 


22.6 


8 


28.0 


27.0 


25.3 


23.7 


20.1 


18.7 


17.2 





22.6 


21.8 


20.0 


18.7 


15.9 


14.8 


18.6 


10 


18.8 


17.8 


16.2 


15.2 


12.9 


12.0 


11.0 


11 


15.1 


14.8 


18.4 


12.5 


10.6 


9.9 


9.1 


12 


12.7 


12.0 


11.3 


10.5 


8.9 


8.3 


7.7 


18 


10.8 


10.2 


9.6 


9.0 


7.6 


7.1 


6.6 


14 


9.8 


8.8 


8.3 


7.7 


6.6 


6.1 


5.6 


15 


8.1 


7.7 


7.2 


6.7 


5.7 


5.8 


4.9 


16 


7.1 


6.7 


6.3 


5.9 


5.0 


4.7 


4.8 


17 


6.8 


6.0 


5.6 


5.2 


4.5 


4.1 


8.8 


18 


5.6 


5.8 


5.0 


4.7 


4.0 


8.7 


8.4 


19 


5.1 


4.8 


4.5 


4.2 


8.5 


8.8 


8.1 


20 


4.6 


4.8 


4.0 


3.8 


3.2 


8.0 


8.8 


21 


4.2 


8.9 


8.7 


3.4 


2.9 


2.7 


2.5 


22 


8.8 


8.6 


8.3 


3.1 


2.7 


2.5 


8.8 



For load of 200 lbs. per square foot, divide the spacing given by 2. 
Hazimum fiber strain, 16,000 lbs. per square inch. 
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•FACINa OF JONCS ft LAUaHLINS. LIMITED, 

8TCCL BEAMS, FOR UNIFORM LOAD OF 

100 LBS. FCR SQUARE FOOT. 

Proper distanee in feet, center to center of Beams. 



It 


6 Imoh BmiM, 
Stahdabd. 


B IHCB BSAM, 

Stahdabd. 


la 


ISf 


ISf 


iff 


ISf 


SI 


6 
6 
7 
8 

9 
10 
11 
12 

13 
14 
15 
Id 

17 
18 
19 
20 

21 
22 


87.3 
25.9 
19.0 
14.5 

11.5 

9.8 
7.7 
6.5 

6.4 
4.8 
4.1 
8.6 

8.2 
2.9 
2.6 
2.8 

2.1 
1.9 


84.1 
28.7 
17.4 
18.8 

10.5 
8.5 
7.1 
5.9 

5.0 
4.4 
8.8 
8.8 

2.9 
2.6 
2.4 
2.1 

1.9 
1.8 


81.0 
21.5 
15.8 
12.1 

9.5 
7.7 
6.4 
5.4 

4.6 
4.0 
8.4 

8.0 

2.7 
2.4 
2.1 
1.9 

1.8 
1.6 


25.9 
18.0 
18.2 
10.1 

8.0 
6.5 
5.8 
4.5 

8.8 
8.8 
2.9 
2.5 

2.2 
2.0 
1.8 
1.6 

1.5 
1.8 


28.2 

16.1 

11.9 

9.1 

7.2 

5.8 
4.8 
4.0 

8.4 
8.0 
2.6 
2.8 

2.0 
1.8 
1.6 
1.4 

1.8 
1.2 


20.6 

14.8 

10.5 

8.0 

6.4 
5.2 
4.8 
8.6 

8.0 
2.6 
2.8 
2.0 

1.8 
1.6 
1.4 
1.8 

1.2 
1.1 



For load of 200 lbs. per square foot, divide the spacing given by 3. 
Maximum fiber strain, 16,000 lbs. per square inch. 
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SPACING OF JONC8 A LAUQHLINS, LIMITED. 

8TCCL BEAMS, FOR UNIFORM LOAD OF 

100 LBS. PER SQUARE FOOT. 

Proper distance in feet, center to center of Beams. 







4 IVCH Bbax, 




S Inch Beam, 




Standabd. 




Standabi) 


. 


k 


10^ 


»H 


B% 


I^ 


7H 


6H 


5H 


Iba. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


5 


15.2 


14.4 


18.6 


12.7 


8.8 


7.7 


7.0 


6 


10.6 


10.0 


9.4 


8.8 


5.8 


6.8 


4.9 


7 


7.8 


7.8 


6.9 


6.5 


4.3 


4.0 


8.6 


8 


5.9 


5.6 


5.8 


5.0 


8.2 


8.0 


2.7 


9 


4.7 


4.4 


4.2 


3.9 


2.6 


2.4 


2.2 


10 


8.8 


8.6 


8.4 


8.2 


2.1 


1.9 


1.8 


11 


8.1 


8.0 


2.8 


2.6 


1.7 


1.6 


1.5 


12 


2.6 


2.5 


2.8 


2.2 


1.4 


1.8 


1.2 


18 


2.2 


2.1 


2.0 


1.9 


1.2 


1.1 


1.0 


14 


1.9 


1.8 


1.7 


1.6 


1.1 


1.0 


0.9 


15 


1.7 


1.6 


1.5 


1.4 


0.9 


0.9 


0.8 


16 


1.6 

1.8 
1.2 
1.1 


1.4 

1.2 
1.1 
1.0 


1.3 

1.2 
1.0 
0.9 


1.2 

1.1 
1.0 
0.8 








17 








18 








19 

















For load of 200 lbs. per square foot, divide the spacing given by 2. 
Masimum fiber strain, 16,000 lbs. per square incb. 
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QlHOEflS IN BUILDINQ9. 



In the design of a building cases may occur where a 
single Beam Girder will not answer. It may be found de- 
sirable to increase the lengths of the spans so as to reduce 
the number of supporting columns to a minimum , or, it 
often occursi that heayy concentrated loads, such as vaults, 
brick walls, etc., will render single beam girders inadequate. 
Various lorms of girders may be used in such cases. Where 
the ends of the girders rest upon the wall, bearing plates 
should be used to distribute the pressure over a greater sur- 
face, and thereby prevent the crushing of the material in 
the wall directly under the girder. 

The allowed pressure per square foot for brick work 
should not exceed six tons, and for stone twelve to twenty 
tons, according to its character. 

For spaning openings in brick walls, girders composed 
of two or more I-beams connected by bolts and separators 
are most commonly used. 

The probable line of rupture where the bricks have been 
laid regularly, if the girders should fail, will be found to be 
inside the sides of an isosceles triangle, whose base is the 
span, and whose height is one third of the span. In order 
to be entirely on the safe side, the weight of wall between 
vertical lines directly over the girder for a height equal to 
that of the triangle is frequently adopted as the load to be 
carried. It should be noted, however, that for green walls, 
or walls having openings, this rule does not apply. 

Placing the weight of brick work at 112 lbs. per cubic 
foot, the weights for superficial foot for difforent walls are 
as follows: 

- - - 84 lbs. 
121 " 
168 " 
205 " 



For 


9" 


wall 


(( 


13" 


(( 


<< 


18" 


it 


i( 


32" 


(< 


(t 


Oil" 


€t 



170 ioftcs ft uiiioMaMs. tmnma. 



EXMAMIITION OPTABtn. 
JONES ft LAUQHLINS, LIMITED. SECTIONS. 



These tables haTe been in most eases calculated for the 
lightest weights to which each section can be rolled. 
Heavier weights can be rolled in the same grooyes by 
separating the rolls, but they are not kept in stocky and can 
only be obtained by special rolling. 

The tables on pages 77 to 87, .for Beams, give the 
loads which a Beam will carry safely (distribnted uniformly 
oyer its length) for the distances between supports indicated. 
These loads include the weight of the Beam, which must be 
deducted in order to arrive at the net load which the Beam 
will carry. On pages 88 to 124 will also be found the safe 
loads for other sections and girders. 

The values given are based on a maximum fibre strain 
of 16,000 lbs. per square inch for Beams and Channels^ while 
for other shapes, 12,000 lbs. has been used. 

It has been assumed in these tables that proper pro- 
vision is made for preventing the compression flangMr of the 
Beams from deflecting sideways. They should be held in 
position at distances not exceeding twenty times the width 
of the flange, otherwise the strain allowed should be reduced 
as per table, page 175. 

In some instances deflection, rather than absolute 
strength, may become the governing consideration in 
determining the size of beam to be used. For Beams 
carrying plastered ceilings, for example, it has been found 
by practical tes^ that, if the deflection exceeds J^^ of the 
distance betw^n supports, or ^ of an inch per foot of Jie 
distance, there is danger of the ceiling cracking. This 
limit is indicated in the following tables by cross lines, 
beyond which the Beams should not be used, if intended to 
carry plastered ceilings, unless the allowable loads given in 
the tables are reduced. There is an element of safety not 
taken into account in the tables, viz., the fact that the dead 
load of the floor is carried by theBea^s before the plaster is 
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applied ; consequently^ only the deflection due to the live 
load is liable to cause damage to the plaster. The following 
method can be used to obtain the reduced loads : 

MiUHply the load given immediately above the cross 
line by the square of the corresponding span, and divide by 
the square of the required span; the result vfiU be the 
required load. See example III on page 176, 

A table of deflection of Jones & Laughlins, Limited, 
sections is giren on page 76. It may generally be assumed, 
both for rolled and built Beams, that the above limit is not 
exceeded so long as the depth of the Beam is not less than 
^ of the distance between supports (f inch per foot). 

Inasmuch as the carrying capacity of Beams increases 
largely with their depth, and it is therefore economical to 
use the greatest depth of Beam consistent with the other 
conditions to which it is necessary to conform (as clear 
height, etc.), the above cases of extreme deflection will 
rarely be met with in practice. 

As the deflection of Beams is not very unif (»rm either 
in Iron or Steely the question of the rdative deflection of 
Iron and Steel Beams can be decided only from the average 
results of a large number of tests. Such experiments as 
have been made, though insufficient in number to be con- 
clusive, indicate that a Steel Beam will deflect slightly less 
than aa Iron Beam of the same section, under the same 
load, in about the inverse ratio of the moduli of elaslieity 
for these materials as generally assumed, or say as 14 to 15. 

The tables on pages 127 to 170, inclusive, for Beams, 
give the proper spacing, center to center of Beams, for 
loads varying from 100 to 175 lbs., per square foot, and lor 
spans ranging in length from 6 to ^ feet. The spacing of 
Beams is inversely proportionate to the loads; therefore, 
for a load not given in the table, as, for instance, 200 lbs. 
per square foot, divide the space given for 100 lbs. per 
square foot by 2, etc. 
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CXAMPUCS or APPLICATION Of TABLES. 



I. What will be the most economical arrangement of 
floor Beams and Girders for carying a load of 160 lbs., in- 
cluding weight of floor, assuming the floor to be supported 
by brick arches resting between the Beams and carrying a 
plastered ceiling below? 

Answsr: The spacing of floor Beams for brick arches, 
as stated above, should not exceed 6 feet. Referring to 
page 145, we find the deepest Beam corresponding to 
this space (above horizontal cross lines) to be a 9" Beam, 
21 lbs., with a length of span of 15 feet. The girders to 
which the floor Beams are framed should, therefore, be 
spaced 15 feet apart, and from the table we find that a 15" 
Beam, 50 lbs., 18 feet long, will answer. The relative cost 
must be determined by the circumstances of the case, •'. e., 
length of columns, etc. The headroom required may render 
it necessary to use a double girder of shallower beams, say 
two 10'^ Beams, 25 lbs., 15 feet long. 

n. What size and weight of Beam 19' 6" long in dear 
between wall^, and therefore 20 feet long between centers of 
supports, will be required to carry safely a uniformly dis^ 
tributed load of 16 tans, the weight of the Beam included? 

Amsweb : From the table for safe loads of Beams, a 15'^ 
Beam, 42 lbs., will carry safely, for a span of 20 feet, 15.71 
tons, or .29 tons less than required in this case. Therefore, 
a beam of this size and weight will be sufficient to carry the 
load. Otherwise use Beam weighing 45 lbs., which will 
carry 16.29 tons. 
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III. Whftt load UDifoniil7 distributed, including its 
own weight, will a 15" Beam, weighing 50 lbs. per foot, 
carry for a span of 80 feet, without deflecting sufficiently to 
endanger a plastered ceiling? 

Answer: From the table for safe loads of Beams we 
find, at the limit indicated for plastered ceilings, that a 15'% 
50 lb. Beam will carry safely a uniform load of 18.82 tons 
over a span of 25 feet. In order not to give rise to undue 
deflection^ the safe load for a 80 foot span, according to the 
rule given on page 173, will be 

l?:^"=9.«0ton«. 



■CAMS WITHOUT LATCRAL SUPPORT. 



Length of Beam. 

20 times flange width 
80 " '• 

40 " " 

50 " " 

60 « '* 

70 « • ** 



Proportion of Tatmlar Load 
forming greatest lafe load. 

Whole tabular load. 
9A0 ** 

8A0 " '* 

7/10 " " 

6/10 •' " 
5/10 *' '* 
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QCIiCHAL rORMULAS ON THE FLCXURE OFBCAMS 
OF ANY CNOSS-SCCTION. 

Let A = are* ot seotion, in fquare inches. 
1 = lenffth of span, in inches. 
W = load, uniformly distributed, in lbs. 
M ss bending mooMnt, in inok^iKHinds. 
h = height of cross-section, out to out, in inches, 
n = distance of cent^ ai grtmtj of section, from top 

or from bottom, in mohes. 
s = strain per square inch in extreme fibers of beam, 

either top or bottom, in lbs. , according as n relates 

to distance from top or from bottom of section. 
D = maximum deflection, in inches. 
I = moment of inertia of section, neutnl axis ^fougfa 

center of gravity. 
I'= moment of inertia-o£ section, neutral axis parallel 

to above, but not through oentei Qf gravify. 
d = distance between these neutralraxes. 
R = moment of resistance, 
r = radius of gyration, in inches. 
£ =s modulus of elasticity <lor wrought iron, assume 

27,000,000. for steel, 29,000,000). 

Then:R«— 1--^ r = ^ \ 




D — ^^^* ^^^ beam supported at both ends and uni- 

"" 884 EI f ormly loaded. 
D = ^^^ ^^^ ^^®*°^ supported at both ends and 

48 EI loaded with a single load P at middle. 
D — ^* '^^ he&m fixed at one end and unsupported 

8 EI at the other and uniformly loaded. 
D — ^^* '^^ beiMu fixed at one end and unsupported 
8 EI at other, and loaded with a single load P 
at the latter end. 
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BENDING MOMCNT8 AND DCFLCCTIONS OF 
BEAMS UNDER VARIOUS SYSTEMS OF LOADING. 



Tr= total load. 
I =length of beam. 



(1) Beam fixed at one end and 
loaded at the other. 



Safe load= % that given in tables. 

Maximum bending moment at 
point of supports WL 

Maximum shear at point of sup- 
ports IF. 



Deflection: 



.m« 



3EI 



(8) Beam supported at both ends, 
single load in the middle. 
- -1 




Safe load=i4 that given in tables. 
Maximum bending moment at 



middle of beam=- 



Wl 



Maximum shear at points of sup- 
port=HTF. 



Deflections 



Wl* 
48EI 



(6) Beams supported at both 
ends, single uuHymmetrical 
load. 



-1 — 



^3 



Safe load =14 that given in tables. 
Maximum bendii^ moment at 

Wl 
point of supports-^ 

Maximum shear at point of sup- 
ports ?f. 
Deflections^*^—. 



Safe loadsthat given in tables 

^aaJb 

Max. bending moment under load 
_Wab 

Maximum shear: at support near 
a s J^; at other supports/^* 

Maximum deflection 
^ Wah{2l^-a) 
9 Ell 



I smoment of inertia, 
i^s modulus of elasticity. 



(2) Beam fixed at one end« and 
uniformly loaded. 




(4) Beam supported at both ends 
and uniformly loaded. 




Safe loadsthat siven in tables. 
Maximum benatng moment at 



middle of beams. 



Wl 



Maximum shear at points of sup- 
ports ^ W. 



Deflection: 



Wl* 
76.8EI 



(6) Beam supported at both 
ends, two symmetrical loads. 




V%a{2 l-a) 



Safe loadsthat given in tables 

Maximum bending moment be- 
tween load8sJ4 Wa, 

Maximum shear between load 
and nearer support =% W. 



Max. Deflects. 



Wa 



iSEI 



(sl'—ia*). 
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VALUES OF MOMCNTS OF INERTIA 



;s=7 



^ 



I, axis X-X=- 



4r 



I, axis Y-Y= 



12 

4 



12 



Batter=r= 



hr4 

h-t 



m 



I, axis X-X= 
I, axis Y'Y 



_8r___' 
12 



3 ^^•+^<»+y( &*-<*) -Aw« 



]| n=[...+ ^ 



2-fy(MM6+30]+A 
Area = A = 2 5 8+h t+^{h-t) 



Batter =r= 



hr4 
2(6-0 



I,axisX-.X=^ n»+^(d-n)«-^M (n-/)» 
I,axisY-Y=^^!±<^3ni!^ 



^ 



A •« 



J?—-' 






**— rr I, axis x-x= ^'>'+<<'^)'-<'"Q<«-Q' . 

for uneven and even angles. 
* I, axis T_Y=rf!^!±£(*=rO!l<^:^)i!t±', 



( \y 4 



8 



for uneven angles. 

I,axisU-U= ^'-^ (t^Q^+/[M2t4)]S 

X m xr ^f^ 3 

^ I LpyJfc^ j^ for even angles. 

lb d^l ^—^ (2^+^)+^' 'or uneven and 

-^- - \^ n— ^ (^^^ft) ' even angles. 
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VALUES OF MOMENTS OF INERTIA-CONTINUCD. 

/sMoment of Inertia. i7=Moment of Resistance. 



Sections. 


I 


R 


ite 


For axis X-X=^ 
12 

For axis Y-Y-*^* 
8 


6 


^ 


12 


6(A»-Ai«) 


6^ 


ejpy 


12 


bh^'b^h^^ 


6/i 




For axis X>X—*^'' 
86 

For axis Y-Y—*^' 
12 


Min.=^* 
24 


♦j 


64 


82 


<g 


64 


7r(d*-(fi*) 


82(2 


* 


64 


82 


■ 

J 






12 






21 

h 


ys^^' 


12 


21 


^"^ 


k. .. K , 4 




6 A»-(6-60 A»»-(6i-6a) A,M6«-6») ^3* 




*T 


.Ul^. 


} 


21 




12 


A 


•U 


■v:?SW' 
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STEEL COLUMNS IN FIRE-PROOF BUILDINGS. 

The construction of steel frame fire-proof buildings, 
though of recent date, is becoming general in large and 
important cities. In the business centers of our great cities 
no other form can be used to advantage, and the architects 
who are keeping pace with improyements recognize the de- 
sirability of the improved construction. This change has 
been facilitated in no small degree by the great improve- 
ments made in the art of fire-proof construction, ensuring 
not only a higher degree of efficiency, but a considerable 
reduction in cost, as compared with methods formerly 
practiced. 

The old style of solid brick or stone arch, at one time so 
common, has been almost wholly supplanted by the modem 
forms of hollow tile and terra cotta, and roofs, ceilings 
and partition walls are now largely constructed of these 
refractory materials. 

The substitution of steel for iron in beams has hastened 
this radical improvement. Our patterns of beams and 
channels, having the highest efficiency, are well adapted for 
this purpose. 

For some time past another change which has gradually 
taken place has been the substitution of steel for cast iron 
in the composition of columns, cast iron being a material so 
uncertain in character that its use in bridge construction 
has long since been abandoned. In buildings the loads are 
generally quiescent, and the liability of sudden shocks is 
more remote than in bridges; yet, on the other hand, the 
columns seldom receive their loads as favorably as in 
bridges. In many cases there exists considerable eccen- 
tricity, that is, the loads on one side of the column are 
heavier than on the other side, and the bending strains 
arising therefrom increase the strains from direct compres- 
sion materially. 

The following are some of the contingencies which may 
arise in the manufacture of castings, and which preclude 
anything approaching uniformity in the product: 
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In the case of hollow cast iron columns, while the metal 
is jet in a molten state, the buoyancy of the central core 
tends to cause it to rise, thereby reducing the thickness of 
the metal above and increasing the same below. When 
columns are of such lengths as to make it necessary to 
pour the metal into the moulds from both ends, it some- 
times occurs that the iron becomes too much chilled on the 
surface to properly mix and unite, thus creating a weak 
seam at the very point where the greatest strength will be 
needed. The presence of confined air, producing *' blow- 
holes " and " honey-comb," and the collection of impurities 
at the bottom of the mould, may be further mentioned as 
frequent sources of weaKness in cast iron. 

The most critical condition, however, is that due to the 
unequal contraction of the metal during the process of 
cooling, thereby giving rise to initial strains, at times of 
sufficient force to produce rupture in the column or in its 
lugs on the slightest provocation. In many cases the 
trouble can be ascribed to faulty designing or carelessness 
in the execution of the work, yet even under favorable 
conditions it is so difficult to secure equal radiation from 
the moulds in all directions, that castings, entirely exempt 
from inherent shrinkage strains, are probably seldom pro- 
duced. 

As a protection against these contingencies, resort must 
be had either to the crude or uncertain expedient of a high 
safety factor, not less than 8 or 10, or a material, such as 
rolled steel, must be adopted, of a more uniform and reli- 
able character than cast iron. 

Steel columns fail either by deflecting bodily out of a 
straight line, or by buckling of the metal between rivets or 
other points of support. Both actions may take place at 
the same time, but if the latter occurs alone, it may be an 
indication that the rivet spacing or the thickness of the 
metal is insufficient. 

The rule has been deducted from actual experiments upon 
Steel Columns, that the distance between centers of rivets 
should not exceed, in the line of strain, sixteen times the 
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thickness of metal of the parts joined, aad that the distance 
between riTe£^ or other points of support, at right angles to 
the line of strain, should not exceed thirty-two times the 
thickness of the metal. 

On page 63 are shown sections of some of the most com- 
mon forms of built columns. Figures 4 and 6 are known as 
closed columns. As it is impracticable to repaint the inner 
surface of such columns, it is preferable to use them only for 
interior work where the changes in temperature are not con- 
siderable and the air is dry. In places exposed to the 
extremes of temperature and unprotected from rain, the 
paint on the inner surface of the column will sooner or later 
cease to be a protection. Corrosion will set in and, once 
begun, will continue as long as there is unoxidized metal 
left in the column. The •remaining figures on this page rep- 
resent columns with open sections or latticed columns, which 
admit of repainting and are suitable for out-of-door work. 

On pages 17, 18 and 19 are shown sections of the Larimer 
column, which has recently been placed on the market. Its 
claims for superiority over any "other steel or iron column 
are based mainly on the following qualities: 

1st. Economy of and Pbomptness of Manufacture. 

It has only one row of rivets, while two or more rows are 
required by other columns, and being made of beams, special 
shapes do not have to be rolled, as the beams can be taken 
from stock, saving the time necessary for rolling special 
sections. 

2nd. High Ultimate Resistance to Compression. 

Actual tests show that the resistance to compression for 
the Larimer column is greater than for any other of equal 
weight and sectional area. 

3rd. Adaptability for Connections with Beams, etc 

When used in buildings for supporting floor beams, either 
single or double, these qualities are of the' greatest import- 
ance. Connections can be readily made to the Larimer 
columns at any point and from any angle. For details of 
connections, see pages 64 and 65. 
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4th. Inspection and ^^^f^^Aixco^^^ 
When columns are used for out-door wAfRW inplaoes 
exposed to dampness and not covered permanently with 
fireproofing, this column can be more readily inspected and 
repainted than any other form, there being less hidden 
surface. 

When it is desired to carry unusually heavy loads, as is 
frequently the case for the lower stories of very high build- 
ingSy the Larimer columns can be reinforced to the required 
strength, either by plates riveted to each flange, or by plates 
forming a box entirely covering the Larimer column. See 
page 119. 

Cast and steel bases are shown on page 63. Complete 
tables giving the safe loads in tons for Larimer columns > 
may be found on pages 114 to 119. 
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STANDARD SPECIFICATIONS 

GOVERNING THI 

PHYSICAL Properties of structural and 

SPECIAL OPEN-HEARTH PLATE AND 
RIVET STEEL 

▲8 ADOPTBD BT 

THE ASSOCIATION OF AMERICAN STEEL 
MANUFACTURERS. 



STRUCTURAL STECL. 

Process of (1) Steel may be made by either the open-hearth or 
Manufac- Bessemer process, 
ture. 

Test Pieces. (2) All tests and inspections shall be made at place of 
manufacture prior to shipment. 

(3) The tensile strength, limit of elasticity and duc- 
tility shall be determined from a standard test piece cut 
from the finished material and planed, milled or turned 
parallel. The elongation shall be measured on an orig- 
inal length of eight inches, except when the thickness of 
the finished material is ^ inch or less, in which case the 
elongation shall be measured in a length equal to six* 
teen times the thickness; and except in rounds of { inch 
or less in diameter, in which case the elongation shall 
be measured in a length equal to eight times the diame- 
ter of section tested. Two test pieces shall be taken 
from each melt or blow of finished material, one for 
tension and one for bending. 

(3a) Material which is to be used without annealing 
or further treatment is to be tested in the condition in 
which It comes from the rolls. When material is to be 
annealed or otherwise treated before use, the specimen 
representing such material is to be similarly treated 
before testing. 

(4) Every finished piece of steel shall be stamped with 
the blow or melt number, and steel for pins shall have 
the blow or melt number stamped on the ends. Rivet 
and lacing steel, and small pieces for pin plates and 
stiffeners, may be shipped in bundles securely wired 
together, with the blow or melt number on a metal tag 
attached. 

Finish. (5) Finished bars must be free from injurious seams, 

flaws or cracks, and have a workmanlike finish. 
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GRADES OF STEEL. 

(6) Steel shall be of three grades, Rivet, Soft and 
Medium. 

Rivet Stetl. (V Uitimate strength, 48,000 to 56,000 pounds per 
square inch. Elastic limit, not less than one-half the 
ultimate strength. Elongation, 26 per cent. Bending 
test, 180 degrees flat on itself, without fracture on out- 
side of bent portion. 

Soft Steel. (8) Ultimate strength, 52,000 to 62,000 pounds per 
square inch. Elastic limit not less than one-half the 
ultimate strength. Elongation 25 per cent. Bending 
test, 180 degrees fiat on itself, without fracture on out- 
side of bent portion. 

Medium (0) Ultimate strength, 60,000 to 70,000 pounds per 

Steel. square inch. Elastic limit not less than one-half the 

ultimate strength. Elongation, 22 per cent. Bending 

test, 180 degrees to a diameter equal to thickness of 

piece tested, without fracture on outside of bent portion. 

Pin Steel. (10) Pins made from either of the above mentioned 
grades of steel shall, on specimen test pieces cut at a 
depth of one inch from surface of finished material, fill 
the physical requirements of the grade of steel from 
which it is rolled, for ultimate strength, elastic limit, 
and bending, but the required elongation shall be 
' decreased 5 per cent. 

Eye-Bar (H) Eye-bar material, 1% inches and less in thickness, 

Steel. made of either of the above-mentioned grades of steel, 

shall, on test pieces cut from finished material, fill the 
requirements of the grade of steel from which it is 
rolled. For thickness greater than 1^ inches, there will 
be allowed a reduction in the percentage of elongation 
of one per cent, for each % of an inch increase of thick- 
ness, to a minimum of 20 per cent, for medium steel and 
22 per cent, for soft steel. 

Full Size (12) Full size test of steel eye-bars shall be required 

Test of Steel to show not less than 10 per cent, elongation in the body 
Eyo-Bart. ^f t^g ^ar, and tensile strength not more than 6,000 
pounds below the minimum tensile strength required in 
specimen tests of the grade of steel from which they are 
rolled. The bars will be required to break in the body, 
but should a bar break in the head, but develop 10 per 
cent, elongation and the ultimate strength specified, it 
shall not be cause for rejection, provided not more than 
one-third of the total number of bars tested break In the 
head; otherwise the entire lot will be rejected. 
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Variation (13) The Taiiation in croBS-section or weight of more 
in Weight, than 2% per cent, from that specified will be sufficient 
cause for rejection, except in the case of sheared plates 
ordered to gauge, when there will be permitted an 
excess of weight, over that corresponding to the dimen- 
sions on the order, equal in amount to that specified in 
the following table: 



Table of 
Allowances 
for Over- 
woiflht for 
Redanmilar 
Plates 



0=^ 






Width of Platb. 


Thickness op 


Plate. 










Up 


to 75 in. 


75 in. to ICO in. 


i inch 




10 per cent. 


14 per cent. 


A " 




8 




12 


i " 




7 




10 - 


/« " 




6 




8 " 


i '• 




5 




7 " 


A *' 




4J 




65 - 


i •' 




4 




6 •♦ 


Over 1 " 




3| 




6 



Specifica- 
tions for 
Structural 
Cast iron. 



(1) Except where chilled iron is specified, all castings 
shall be tough gray iron, free from injurious co d-shuts 
or blow-holes, true to pattern, and of a workmanlike 
finish. Sample pieces one inch square, cast from the 
same heat of metal in sand moulds, shall be capable of 
sustaining, on a clear span of 4 feet 8 inches, a central 
load of 500 pounds when tested in the rough bar. 

SPECIAL OPEN-HEARTH PLATE AND 
RIVET STEEL. 

Test Pieces, (l) All tests and inspections shall be made at place of 
manufacture prior to shipment. 

(2) The tensile strength, limit of elasticity and duc- 
tility, shall be determined from a standard test piece cut 
from the finished material and planed, milled or turned 
paralleL The elongation shall be measured on an origi- 
nal length of 8 inches, except when the thickness of the 
finished material is ^ inch or less, In which case the 
elongation shall be measured in a length equal to six- 
teen times the thickness; and except In rounds of i inch 
or less in diameter, in which case the elongation shall 
be measured in a length equal to eight times the diame- 
ter of section tested. Four test pieces shall be taken 
from each melt of finished material; two for tension 
and two for bending. 
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{2a) Material which is to be used without annealing 
or further treatment is to be tested in the condition in 
which it comes from the rolls. When material is to be 
annealed or otherwise treated before use, the specimen 
representing such material is to be similarly treated 
before testing. 

(3) Bvery finished piece of steel shall be stamped with 
the melt number. Rivet steel may be shipped in bundles 

' securely wired together, with the melt number on a 
metal tag attached. 

GRADES OF STEEL. 

(4) Ultimate strength, 45,000 to 55,000 pounds per 
square inch. Elastic limit, not less than one-half the 
ultimate strength. Elongation, 28 per cent. Cold and 
Quench bends, 180 degrees fiat on itself without fracture 
on outside of bent portion. 

(5) Ultimate strength, 68,000 to 62,000 pounds per 
square inch. Elastic limit, not less than one-half the 
ultimate strength. Elongation, 26 per cent. Cold and 
Quench bends, 180 degrees flat on itself, without frac- 
ture on outside of bent portion. 

Flange tr (0) Ultimate strength, 62,000 to 62,000 pounds per 
Boiler Steel, square inch. Elastic limit, not less than one-half the 
ultimate strength. Elongation, 25 per cent. Cold and 
Quench bends, 180 degrees flat on itself, without frac- 
ture on outside of bent portion. 

Boiler Rivet C*) Steel for the boiler rivets shall be made of the 
Steel. extra soft quality specified In paragraph No. 4. 

For all plates ordered to gauge, there will be permitted 
an excess of weight over that corresponding to the 
dimensions on the order equal in amount to that speci- 
fied in the following table: 



Extra Soft 
Steel. 



FiroBox 
Steel. 



TaMooi 
Allowances 
for Ovor- 
weight for 
Rectangular 
Platoa.'' 









* 


Width of Plate. 




















Up to 75 in. 


75 in. to 100 in. 


i inch 




10 per cent 


14 per cent. 


A 






8 


♦♦ 


12 ♦' 


i 






7 


" 


10 


/« 






6 


" 


8 " 


I 






6 


" 


7 " 


A 






n 


*' 


6J " 


1 






4 


" 


6 


Over % 






3i 




6 
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ANGLES. 
PROPERTIES OF JONES & LAUQHLINS, LIMITED, 







ANGLES 


WITH 


EQUAL LEGS. 
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No. 


Inches. 


Lba. 


Sq.u7. 


I 


R 


r 


r* 


Al 


n x6 


A 


17.2 


5.06 


1.66 


17. e8 


4.07 


1,88 


1.25 




J 


33.1 


ft. 74 


1.83 


3L92 


7.64 


1.78 


1.17 


A 31 


5 X5 


f 


11. a 


a. 32 


1.37 


8.13 


2.23 


1.55 


1-03 




f 


^.1 


6.7ft 


1.25 


15.74 


4.52 


1.39 


0.93 


A2 


4 X4 




0.7 
18.5 


3.86 
5.44 


1.14 
1.37 


4,36 
7.66 


1.52 
2.81 


1.24 
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0.83 
0.76 


A a 


8|xai 




H.5 


2.48 
5.00 


1.01 
i.lC 


2.87 
4.77 


1.15 
2.03 


1.07 
0.96 


0.72 

0.64 


A yti 


3iX3i 




7.8 
14.7 


3.2» 
4.32 


0.»5 
1.08 


2.37 
2.96 


o.gs 

1.36 


0.09 
0.70 


0.66 

0.-53 


A 4 


8 X3 




4.83 
13. 2€ 


1.45 

3.ee 


0.S4 
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1.34 
3.62 


0.58 
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0.92 
0.84 
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2fXS| 
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Ml)|0.72 
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0.76 


0.51 






7.7 


2.25 0.81 


1.33 


0.73 


0.72 
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A 34 


3iXSi 




3.6 

e.8 


1.060.60 
2.00 0.74 
0.48 0.55 
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0.67 
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o.e9 

0.64 
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0.:iOi0.35 


0,044 


0.040 


0.38 


0.25 






1.1* 
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0.24 


A 10 


I XI 




Q.8 


0.240.30 


0.023 


0.031 


0.80 


0.20 




A 
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0.039 


0.042 
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AH 
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0,6 


0.170.33 
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RADII OF GYRATION FOR TWO EQUAL LEGGED 
ANGLES. PLACED BACK TO BACK. 




8174^, 


Thick- 
neai, 

Inches. 


Weight 

per foot of 

Single 


BADH OF OTRATION. 


Inches. 


To 


Tl 


't 


Ts 


6 x6 


t 


17.20 


1.88 


2.51 


2.68 


2.77 


38.10 


1.78 


2.55 


2.73 


2.88 


5 x5 


u 


11.25 


1.55 


2.07 


2.24 


2.83 


V 


28.60 


1.39 


2.13 


2.31 


2.41 


4 x4 




9.70 


1.24 


1.68 


1.86 


1.95 




18.50 


1.14 


1.71 


1.90 


2.00 


BixSi 




8.50 


1.07 


1.47 


1.66 


1.75 




17.00 


0.96 


1.50 


1.69 


1.80 


8ix8i 




7.80 


0.99 


1.37 


1.56 


1.65 




14.70 


0.79 


1.41 


1.61 


1.71 


8 x8 




4.90 


0.92 


1.25 


1.43 


1.53 




11.40 


0.84 


1.29 


1.48 


1.59 


2}x2} 




4.50 


0.84 


1.15 


1.34 


1.44 




8.50 


0.80 


1.18 


1.38 


1.48 


2ix3i 




4.00 


0.76 


1.05 


1.24 


1.34 




7.70 


0.72 


1.08 


1.27 


1.38 


2ix2i 




8.60 


0.69 


0.96 


1.14 


1.24 




6.80 


0.64 


0.98 


1.18 


1.29 
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RADII OF GYRATION FOR 
TWO UNEQUAL LEGGED ANGLES^ PLACED WITH 
LONGER LEGS BACK TO BACK. , 

4J^ > <-i* > . <~iS — k 






Size. 


Thick- 
ness, . 

Inches. 


Weight 

per foot of 

Single 


BADU OF BYnkTlOn. 


Inches. 


To 


Tl 


U 


Tl 


4 x6 


1 


12.30 
25.40 


1.90 
1.83 


1.48 
1.54 


1.65 
1.73 


1.74 
1.83 


3^x6 


1 


11.60 
24.00 


1.93 

1.86 


1.26 
1.33 


1.43 
1.52 


1.63 
1.62 


4 x5 




11.00 
21.00 


1.69 
1.48 


1.58 
1.62 


1.76 
1.81 


1.86 
1.91 


Hx5 




10.40 
19.80 


1.60 
1.48 


1.33 
1.37 


1.61 
1.56 


1.60 
1.66 


3 x5 




9.70 
18.50 


1.61 
1.50 


1.10 
1.14 


1.27 
1.33 


1.37 
1.48 


3^x4 




9.10 
17.20 


1.25 
1.15 


1.43 
1.46 


1.60 
1.65 


1.70 

1.75 


3 x4 




8.50 
15.90 


1.25 
1.16 


1.17 
1.22 


1.85 
1.42 


1.44 
1.52 


2|x3f 




7.70 
14.30 


1.19 
1.10 


1.02 
1.06 


1.20 
1.27 


1.30 
1.87 


3 x3i 




7.80 
15.80 


1.08 
0.99 


1.21 
1.26 


1.39 
1.46 


1.48 
1.66 


2ix3i 




4.90 
9.40 


1.12 
1.06 


0.96 
0.98 


1.13 
1.17 


1.28 
1.27 


2ix3 


* 


4.50 
8.50 


0.92 
0.86 


0.99 
1.01 


1.17 
1.21 


1.27 
1.81 


2 x3i 


t 


3.19 
8.10 


1.07 
0.97 


0.75 
0.77 


0.92 
0.97 


1.02 
1.08 


2 x3 


f 


3.10 
7.70 


0.97 
0.91 


0.75 
0.79 


0.93 
0.99 


1.03 
1.09 


2 x2i 


t 


2.80 
6.80 


0.79 
0.77 


0.79 
0.85 


0.97 
1.05 


1.07 
1.15 
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RADII OF GYRATION FOR 

TWO UNEQUAL LEGGED ANGLES. PLACED WITH 

SHORTER LEGS BACK TO BACK. 








>i 






H^ 




Size, 


Thick- 
ness, 

Inches. 


Weight 

per foot of 

Single 

Angle, 

Lbs. 


BADn OF GTBATION. 


Inches. 


To 


Tl 


Tt 


U 


4 x6 


H 


12.30 
25.40 


1.14 
1.08 


2.71 

2.78 


2.90 
2.97 


2.99 
3.07 


8ix6 


k 


11.60 
34.00 


0.98 
0.93 


2.81 
2.88 


3.00 
3.08 


3.09 
3.18 


4 x5 


11.00 
21.00 


1.20 
1.11 


2.20 
2.23 


2.38 
2.43 


2.48 
2.53 


8iK5 




10.40 
19.80 


1.02 
0.93 


2.27 
2.29 


2.45 
2.49 


2.55 

2.58 


8 k5 




9.70 
18.50 


0.85 
0.77 


2.35 
2.37 


2.52 
2.57 


2.62 
2.67 


3ix4 




9.10 
17.20 


1.06 
0.97 


1.74 
1.76 


1.92 
1.96 


2.02 
2.06 


8 x4 




8.50 
15.90 


0.87 
0.80 


1.79 
1.83 


1.97 
2.03 


2.07 
2.13 


3»x8f 




7.70 
14.30 


0.75 
0.69 


1.72 
1.76 


1.90 
1.96 


2.00 
2.06 


3 xSi 




7.80 
-15.80 


0.88 
0.81 


1.52 
1.56 


1.71 
1.76 


1.80 
1.87 


aix8i 




4.90 
9.40 


0.74 
0.68 


1.58 
1.60 


1.76 
1.80 


1.86 
1.90 


2ix8 




4.50 
8.50 


0.73 
0.68 


1.29 
1.82 


1.48 
1.52 


1.58 
1.62 


2 x8J 


t 


3.19 
8.10 


0.59 
0.52 


1.53 
1.54 


1.72 
1.74 


1.82 

1.84 


2 x8 


f 


3.10 
7.70 


0.58 
0.54 


1.88 
1.41 


1.56 
1.61 


1.66 
1.72 


2 x2i 


f 


2.80 
6.80 


0.60 
0.58 


1.10 
1.17 


1.28 
1.87 


1.89 
1.48 
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STRENGTH OF MATERIALS. 



ULTIMATE RESISTANCE TO TENSION, 
nr LBS. PIB SQUARE IHCH. 

METALS AND ALLOYS. 

Alominom Bronze, ATnuox. 

10 per cent Al. and 90 per cent. Co[^r, . 85000 
U '* *' 98f " ** . . 28000 

Brass, cast, 18000 

'• wire. 40000 

Bronze or gun metal, 36000 

Copper, cast, 19000 

*• sheet, 80000 

♦* bolts, 86000 

•* wire, unannealed, 60000 

lion, cast, 18,400 to 29.000, 16500 

" wrought, round or square bars of 1 to 2 inch 

diameter, double refined, . . 50000 to 54000 
** wrought specimens | inch square, cut from 

large bars of double refined iron, 50000 to 53000 
' ' wrought, double refined, in large bars of about 

7 square inches section, . • 46000 to 47000 
** wrought, universal mill plates, angles and 

other shapes, .... 48000 to 51000 
'* wrought plates oyer 86'' wide, . 46000 to 50000 

The modulus of elasticity of double refined bar iron is 
25,000,000 to 27,000.000. 

Iron wire, 70000 to 100000 

** wire ropes. 90000 

Lead, sheet, 8800 

Steel, 66000 to 120000 

Tin, cast, ........ 4600 

Zinc, 7000 to 8000 
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STRKNQTH OP MATKIUALS-CONTINUBD. 



TIMBER, •CAtONBD. AND OTHER ORGANIC FIBER. 

Taken largely from Trautwlne*8 pocket book (edition of 1888). 

▲YERAGB. 

Ash, English 17000 

" American, 10000 

Beach, <* 1(KNN) to 18000 

Birch, 15000 

Cedar of Lebanon, 11400 

** American, red, 10300 

Fir or Spruce, . 10000 

Hempen Ropes, 12000 to 16000 

Hickory, American, 11000 

Mahogany, 8000 to 31800 

Oak, Ameriean white, .... 10000 to 18000 

Oak, European, 10000 to 19800 

Pine, American white, red and pitch, Memel, Riga, 10000 
long leaf yellow, . . 12600 to 19200 

Poplar, 7000 

Silk fiber, ......... 52000 

Walnut, black, 16000 

STONE, NATURAL AND ARTIFICIAL. 

Brick and Cement, 280 to 800 

Glass, 9400 

Slate, 9600 to 12800 

Mortar, ordinary, 60 

ULTIMATE RESISTANCE TO COMPRESSION. 
METALS. 

Brass, cast, 10800 

Iron, '* 82000 to 145000 

"< wrought, 86000 to 40000 
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JONES A. LAUQHLINS, LIMITED. 



STEEL. 

WEIGHTS OF PLAT ROLLED STEEL; 

PER LINEAL FOOT. 

For thloknesBee foom A ^- to 8 in. and widths from 1 in. to 18^ in. 



1" 



H" 



U" 



W 



2i" 



2\" 



2i" 



12" 



t 

t 



* 



« 



if 
It 

\t 

\t 

If 



.638 
.860 

1.06 
1.28 
1.49 
1.70 

1.92 
2.12 
2.84 
2.55 

3.76 
2.98 
3.19 
3.40 

3.61 
3.83 
4.04 
4.25 

4.46 
4.67 
4.89 
5.10 

5.82 
5.52 
5.74 
5.95 

6:16 
6.38 
6.59 
6.80 



797 
1.06 

1.33 
1.59 
1.86 
2.12 

2.39 
2.65 
2.92 
3.19 

3.45 
3.72 
3.99 
4.25 

4.62 
4.78 
5.05 
5.31 

5.58 
5 84 
6.11 
6.38 

6.64 
6.90 
7.17 
7.44 

7.70 
7.97 
8.24 
8.50 



.957 
1.28 

1.59 
1.92 
2.23 
2.55 

2.87 
3.19 
3.51 
3.88 

4.14 
4.47 
4.78 
5.10 

5.42 
6.74 
6.06 
6.88 

6.69 
7.02 
7.34 
7.65 

7.97 
8.29 
8.61 
8.98 

9.24 
9.57 

9.88 
10.20 



1.11 
1.49 

1. 

2.23 

2.60 



3.35 
3.72 
4.09 
4.47 

4.84 
5.20 
6.58 
5.95 

6!82 

6.70 
7.07 

7.44 

7.81 
8.18 
8.56 
8.98 

9. 

9.67 
10.04 
10.42 

10:79 
11.15 
11.53 
11.90 



1. 
1.70 

2.12 
2.65 
2.98 
3.40 

8.83 
4.25 
4.67 
5.10 

5.58 
5.95 
6.38 
6.80 

7.22 
7.65 

8.08 
8.60 

8.93 
9.35 

9.78 
10.20 

10.63 
11.05 
11.47 
11,90 

12.33 
12.75 
13.18 
13.60 



1.44 
1.91 

2.89 
2.87 
3.35 
3.83 

4.80 
4.78 
5.26 
5.75 

6.21 
6. 

7.18 
7.65 

8.13 
8.61 
9.09 
9.67 

10.04 
10.52 
11.00 
11.48 

11.95 
12.43 
12.91 
13.40 



1.59 
2.12 

2.65 
3.19 
3.72 
4. 

4.78 
5.31 
5.84 
6.38 

6.90 

7.44 
7.97 
8.50 

9.08 

9.57 

10.10 

10.68 

11.16 
11.69 
12.22 
12.75 

18.28 
13.81 
14.84 

14.88 



18 
14.84 
14.83 
15.80 



8615 



.40 
15.94 
16.47 
17.00 



1.75 
2.34 



8.61 
4.09 
4.67 

5.26 
5.84 
6.48 
7.02 

7.60 
8.18 
8.77 
9.85 

9.93 
10.52 
11.11 
11.69 

12.27 
12.85 
18.44 
14.08 

14.61 
15.19 
15.78 
16.87 

16.96 
17.53 
18.12 
18.70 



7.66 
10.20 

12.75 
15.30 
17.85 
20.40 

22.95 
25.50 
28.05 
80.60 

83.15 
35.70 
38.25 
40.80 

43.85 
45.90 

48.46 
51.00 

53.65 
56.10. 
58.65 
61.20 

68.75 
66.80 
68.85 
71.40 

73.96 
76.60 
79.06 
81.60 
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STEEL. 

WEIGHTS OF FLAT ROLLED STEEL. 

PER LINEAL FOOT. 

(OONTIHUIO.) 



Thick- 
ness in 
inches. 



8" 



8i" 



8J" 



4i" 



4i" 



4i" 



13" 



A 

i 

A 
i 

H 
i 



If 

!.* 

if 

!f 

It* 

lit 



1.91 
2.55 

3.19 
3.88 
4.46 
5.10 

5.74 
6.38 
7.02 
7.65 

8.29 

8 

9.57 

10.20 

10.84 
11.48 
12.12 
12.75 

18.39 
14.08 
14.66 
15.80 

15.94 
16.58 
17.22 
17.85 

18.49 
19.13 
19.77 
20.40 



2.07 
2.76 

3.45 
4.15 
4. 
5.58 



6.91 
7.60 
8.29 

8.98 

9.67 

10.86 

11.05 

11.74 
12.48 
18.12 
13.81 

14.50 
15.20 
15.88 
16.58 

17.27 
17.96 
18.65 
19.84 

20.08 
20.72 
21.41 
22.10 



2.28 
2.98 

8.72 
4.47 
5.20 
5.95 

6.70 

7.44 
8.18 
8.98 

9.67 
10.41 
11.16 
11.90 

12.65 
18.89 
14.13 

14.87 

15.62 
16.86 
17.10 
17.85 

18.60 
19.84 
20.08 
20.88 

21.67 
22.81 
28.06 
28.80 



2.89 
849 

8.99 
4.78 
5.58 
6.88 

7.17 
7.97 
8.76 
9.57 

10.36 
11.16 
11.95 
12.75 

13.55 
14.84 
15.14 
15 



9417 



2.55 
8.40 

4.25 
5.10 
5.95 
6.80 

7.65 

8.50 

9.85 

10.20 

11.05 
11.90 
12.75 
18.60 

14.45 
15.80 
16.15 
.00 



16.74 
17.58 
18.88 
19.18 

19.92 
20.72 
21.51 



28.11 
28.91 
24.70 
25.60 



17.85 
18.70 
19.55 
20.40 

21.26 
22.10 
22.96 
28.80 



2.71 
8.61 

4.52 
5.42 
6 

7, 

8.13 

9.08 

9.98 

10.84 

11.74 
12.65 
13.55 
14.46 

16.85 
16.26 
17.16 
18.06 

18.96 
19.87 
20.77 
21.68 

22.58 
28.48 
24.88 
25.29 



24.65 
25.50 



26.19 
27.10 
26.8528.00 
27.2028.90 



2.87 
8.88 

4.78 
5.74 
6.70 
7.66 

8.61 

9.57 

10.62 

11.48 

12.48 
13.89 
14.84 
15.80 

16.26 
17.22 
18.17 
19.18 

20.08 
21.04 
21.99 
22.96 

28.91 
24.87 
26.82 
26.78 

27.78 
28.69 
29.64 
80.60 



3.08 
4.04 

6.06 
6.06 

7.07 
8.08 



7.65 
10.20 

12.75 
16.80 
17.85 
20.40 



9.09 
10 

11.11 
12.12 



22.95 
.50 
28.06 
80.60 



1025 



13.12 
14.18 
15.14 
16.15 

17.16 
18.17 
19.18 
20.19 

21.20 
22.21 
28.22 
24.28 

26.24 
26.26 
27.26 

28.27 

29.27 
80.28 
81.29 
82.80 



88.15 
85.70 
88.25 
40.80 

48.35 
45.90 
48.46 
61.00 

58.65 
56.10 
58.65 
61.20 

68.76 
66.80 

68.85 
71.40 

78.96 
76.50 
79.05 
81.60 
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JONES & LAUQHLIN8. LiMlTEO. 



STEEL. 

WEIGHTS OP FLAT ROLLCI> STEEL. 

PCfl LINEAL rOOT. 

(COMTIMUBU.) 



Thick- 
ness in 
inches. 



i 

A 
* 

i 

A 

* 

» 

It 
If 

If- 

If 

If 

li* 

\? 



5" 



8.19 
4.25 

5.31 
6.38 
7.44 
8.50 

9.57 
10.63 
11.69 
12.75 

13.81 
14.87 
15.94 
17. 



10.04110.521 
11.16 
12.27 
13.89 



18.06 
19.18 
20.19 
21.25 

22.82 
28.88 
24.44 
25.50 

26.57 
27.68 
28.69 
29.75 

80.81 
81.87 
82.94 
34.00 



5f" 



3.85 
4.46 

5.58 
6.69 
7.81 
8.98 



11.69 
12.85 
14.08 



0017 



14.50 

15. 

16.74 

.85 



6216 



18.96 
20.08 
21.20 
22.82 



27.89 
29.01 
80.12 
81.24 



82.85 
88.47 
84 
85. 



5i" 



3.51 
4.67 

5.84 
7.02 
8.18 
9.85 



15.19 
.86 
17.58 
18.70 



19.87 
21.04 
22.21 
28.88 



24.54 
25.71 



28.48 
24.54 
25.66 
26.7828.05 



80.89 
81.55 
82.78 



5986 
7087 



85.06 
.28 
40 



5f" 



8.67 
4.89 

6.11 
7.84 
8.56 
9.77 



8.88 
5.10 

6.88 

7.65 

8.98 

10.20 



11.00 
12. 
18.44 
14.67 



2212 



11.48 
75 
14.08 
15. 



15.88 
17.10 
18.88 
19.55 



28.10 
29.88 



80.55 
81.77 
82.99 
84.22 



85.48^ 
86.65^ 
87.8889. 



6" 



8015 



16.58 
17.85 
19.18 
20.40 



20.77 
21. 

28.22124.28 
24.44 



21.68 
.95 



7827 



25.66 26 

26.8828.05 
29.88 
80.60 



81.88 
88.15 
84.48 
85.70 



86.98 

88.26 

58 

89.10140.80 



6i'^ 



5.31 

6.64 

7.97 

9.29 

10.68 

11.95 
18.28 
14.61 
.94 



17.27 
18.60 
19.92 
21.25 



22.58 

28.91 

25.28 

25.5026.56 



90 
29.22 
80.55 
81.88 



84. 

85.86 

87.19 



88.52 
89.85 
41.17 
42.5044 



W 



4.14 
5.58 

6.90 

8.29 

9.67 

11.05 

12.48 
18.81 
15.20 
16.58 

17.95 
19.84 
20.72 
22.10 

28.48 
24.87 
26.24 
27.62 

29.01 
80.89 
81.77 
88.15 



7.17 
8.61 

10.04 

11. 



84.58 
.91 
87.80 
88.68 



5885 



40.05 

41.44 

42.82 

.20 



•f" 



4. 
5.74 



48 20 



12.91 
14.84 
15.78 
17.22 

18.65 
20.08 
21.51 
22.95 

24.89 
25.82 
27.25 



80.12 
81.56 
82.99 
84.48 

85.86 
87.29 
88.78 
40.17 

41.60 
48.08 
44.46 
45 



12" 

7.65 
10.20 

12.75 
15.80 
17.85 
40 



22.95 
25.50 
28.05 
80.60 

88.15 
85.70 
88.25 

^.80 

48.85 
45.90 

48.45 
51.00 

58.55 
56.10 
58.65 
61.20 

68.75 
66.80 
68.85 
71.40 

78.95 
76.50 
79.05 



9081. 
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8TCCL. 

WIIQMT8 OF FLAT HCLLCD ttCKt. 

PEn LINEAL FOOT. 

(OONTINUBD.) 



Thick- 
ness In 
inches. 



7i" 



7i" 



7t" 



8" 



8J" 



8i' 



8|" 



13" 



A 

i 



i 
A 

* 



,« 



If 
It 

If 

If 

if 
It' 

\? 

in 



4.46 
5.05 

7.44 

S.93 

10.41 

11.90 

13.39 
14.87 
16.36 
17.85 

19.84 
20.83 
22.32 
23.80 

25.29 
26.78 
28.26 
29.75 

31.23 
32.72 
34.21 
35.70 

37.19 
38.67 
40.16 
41.65 

43.14 
44.63 
46.12 
47.60 



4 
6.16 

7.70 

9.25 

10.78 

12.32 

13.86 
15.40 
16.94 
18.49 

20.03 
21.57 
23.11 
24.65 

26.19 
27.73 
29.27 
30.81 

82.35 
33.89 
36.44 
36.98 

38.51 
40.05 
41.59 
43.14 

44.68 
46.22 
47.76 
49.30 



4.78 
6.36 

7.97 

9.57 

11.16 

12.75 

14.34 
15.94 
17.53 
19.13 

20.72 
22.32 
23.91 
25.50 

27.10 
28.68 
30.28 
31.88 

33.48 
35.06 
36.66 
38.26 

39.84 
41.44 
43.08 
44.63 

46.22 
47.82 
49.41 
51.00 



4.94 
6.58 

8.23 

9.88 

11.53 

13.18 

14.82 
16.47 
18.12 
19.77 

21.41 
23.05 
24.70 
26.35 

28.00 
29.64 
81.29 
32.94 



5.10 
6.80 



5.26 
7.01 



8.50 
10.20 
11 
18.60 



9012 



8.76 
10.52 
27 
14.03 



15.80 
17 
18.70 
20 



0017 



4021 



15.78 
.53 
19.28 
04 



5.42 
7.22 

9.03 
10.84 
12.64 
14.44 

16.26 
18.06 
19.86 
21.68 



5.58 
7.48 

9.29 
11.16 
18.02 
14.87 

16.74 
18.59 
20.45 



22.10 
23.80 
25.50 
27.20 

28.90 
30.60 
32.80 
34.00 



22.7923.48 
25.30 
27.10 
28.90 



24.55 
26.80 
28.05 



34.69 
86.28 

87.88 



35.70 
37.40 
39.10 
39.5840.80 



41.17 
42.82 
44.47 
46.12 

47.76 
49.40 
51.05 
52.70 



42.50 
44.20 
45.90 
47.60 

49.30 
51.00 
52.70 
54.40 



29.80 
81.56 
88.81 
85.06 

86.81 
88.57 
40.82 
42.08 

43.88 

45.58 
47.83 
49.09 

50.84 
52.60 
54.35 
56.10 



30.70 
32.52 
34.82 
86.12 

37.98 
39.74 
41.54 
43.85 

45.16 
46.96 

48.76 
50.58 

52.88 
54.20 
56.00 
57.80 



24.17 
26.04 
27.89 
29.75 

81.61 
88.^ 
85.83 
37.20 

39.05 
40.91 

42.77 
44.63 

46.49 
48.84 
50.20 
52.07 

58.92 
55.79 
57.64 
59.50 



7.65 
10.20 

12.75 
15.30 
17.85 
20.40 

22.95 
25.50 
28.05 
80.60 

88.15 
35.70 
38.25 
40.80 

48.85 
45.90 

48.45 
51.00 

58.55 
56.10 
58.65 
61.20 

63.75 
66.80 
68.85 
71.40 

78.95 
76.50 
79.05 
81.60 
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WIIQHTt or FLAT ROLLED 8TCCL. 
PER LINEAL FOOT. 

(OUMTUiUBD.) 



Thick- 
ness in 
inches. 



9i'- 



9i'^ 



H'' 



10" 



lOi' 



lOi' 



lOf' 



12^' 



f 



if 
If 

If 

If 

if 

if 



5.74 
7.65 

9.56 
11.48 
18.40 
15.80 

17.22 
19.13 
21.04 
22.96 

24.86 
26.78 
28.69 
80.60 



5.90 

7.86 



6.06 

8.08 



6.22 

8.29 



6.88 
8.50 



9.83 
11 
18.76 
15.73 



8012 



10.10 
12 
14.14 
16.16 



10.86110.62 
12.44 
14.51 
16.58 



12.75 
14.88 
17.00 



17.69 
19.65 
21.62 
23.59 

25.55 
27.62 
29.49 
81.45 



18.18 
20.19 
22.21 
24.23 

26.24 
28.26 
30.28 



18.65 
20.72 
22.79 
24.86 

26.94 
29.01 
31.08 
33.15 



83.41 

35.38 

36.3437.35 

39.31 



34.43 
36.34 
38.26 



40.16 

42.08 
44.00 
45.90 

47.82 
49.73 
51.64 
53.56 

55.46 
57.38 
59.29 
61.20 



41.28 
43.25 
45.22 

47.18 



84.32 
36.34 
38.36 
40.37 

42.40 
44.41 
46.44 
48.45 

50.48 
52.49 
54.51 
56.53 

58.54 
60.56 
62.58 
64.60 



37.29 
39.37 
41.44 

43.52 
45.58 
47.66 
49.73 

51.80 
53.87 
55.94 
58.01 

60.09 
62.16 
64.23 
66.30 



19.14 
21.25 
23.88 
25.50 

27.62 
29.75 

31.88 
34.00 

36.12 
38.25 
40.38 
42.50 

44.64 
46.75 

48.88 
51.00 

.14 
55.25 
57.38 
59.50 

61 
68.75 

65.88 
68.00 



6.54 

8.71 

10.89 
13.07 
15.25 
17.42 

19.61 
21.78 
28.96 
.14 

28.32 
30.50 
32.67 
^.85 

37.03 
39.21 
41.39 
48.56 

45.75 
47.92 
50.10 
52.28 

54.46 
56.63 
58.81 
60.99 

63.17 
65.35 
67.52 
69.70 



6.70 

8.92 

11.16 
18.89 
15.62 
17.85 

20.08 
22.32 
24.54 

26.78 

29.00 
31.24 
33.48 
35.70 

37.92 
40.17 
42.40 
44.63 

46.86 
49.08 
51.32 
53.55 

55.78 
58.02 
60.24 

.48 

64.70 
66.94 
69.18 
71.40 



6.86 
9.14 

11.42 
13.71 
15.99 

18.28 

20.56 
22.85 
25.13 
27.42 



31.98 
84.28 
86.55 



41.12 
48.40 
45.69 

47.97 
50.25 
52.54 
54.83 

57.11 
59.40 
61.68 
63.97 

66.24 
68.53 
70.83 
78.10 



7.65 
10.20 

12.75 
15.30 
17.85 
20.40 

22.95 
25.60 
28.06 
30.60 

38.15 
35.70 
38.25 
40.80 

43.36 
45.90 
48.45 
51.00 

53.66 
56.10 
58.65 
61.20 

63.76 
66.30 
68.85 
71.40 

76.50 
79.06 
81.60 



JONC9 & LAUGH LI M9, LiMlTEDb 



STEEL. 

WEIGHTS OF FLAT ROLLED STEEL. 

PER LINEAL FOOT. 

(CONTINUED.) 



nen In 



i 

1 
i 



i 



It 
if 

If 
if 

5** 



11" 



7M 
0.84 



Hi- 



7.17 
9,67 



11^" 



7.32 



Hf"! 12" 



7.40: 7.m 



fl,78 10.00 10.30 



11 .ft8 11.95 13.22 
14.03 14, S5^14,68j 
10,30ilfi.74l7.13 
18,7010.1319,55 



4 nM 



25.70 



21-51132,00 



23.91 
26.30 



28,05 38.68 

80,40 31.08 
33. ra 3.^.47 
35.06135.80 
37,40 38,2.1 

39.7440.64 
42.08,43.04 
44.42;45,42 

46,76|47.82 

49.08!50,20 
51.42,53,59 
53. 76,54, IHJ 
56.10157.37 

58.43 59,76 
80,7863,16 
03.iOl64.55 
65.45|66.93 



24,44 
26.88 



12.49 
14.99 

17.49 
19.97 



I2i' 



7.82 
10,42 



13.75 13.01 
15.3015,62 
17.8518.231 
20.40.^.82 



22.48 22,05 33,43 
34.97125.50 36.03 
37.47 28.05 28.64 



20,33129.97 30.6031.35 

31.76|32.46!33.t5;^^,83^i4.53 
34,21 34.fr> 35. 70>^. 44 37,19 
m . 66 37 . 46 :18 . 2^ 39 . ai 39 . K4 
39-10 39.9^540.80 41.65 42.50 



13i" 12J 



7.98 
10.63 



8,13 
10.84 



13.38 13.55 
15.9416.36 
18.60118.97 

21. 2521, er 

33.9024.39! 
36.56 27.09- 
29.33 21+. wii 
31.88 32. r>3, 



41.54 
44.00 
46.44 

48,88 

51.32 
53.76 
56.21 
58.65 

61.10 
68.54 
65.98 
68.43 



fi7.80!69, 33 70,86 
70.1371. 72 73.31 
73,4674,1175.76 
74,80[76,50178.20 



42. 45:43. a'S 

44,94,45.90 
47.45i48.45 
49.94j51.0O 

53.44 53 „55 
54.03156,10 
57.43 58.65 
59.93 61.20 

63.43 63,75 



64.02 
07.42 
69.92 

73.41 
74.90 
77.41 
79.90 



66.30 
68,85 
71.40 



44.35 
46 

49.46 
52.06 



864- 



54.67 
57,27 
59.87 
62.48 

05.08 
07,68 
70.29 
72.90 



73.95]75.48 
76,50578.09 
79.05180. 70 
8K0O'83.3O 



35.22 
37.93 
40.64 
48.35 

46.06 

48.77 
51.48 



45,10 
7,82 
10.46 
53.1254, 19 

55,7856.90 
ij8. 44 59.60 
61.10 62.32 
63.75l05,O3 

66,4067.74 
69. 06170.44 
71.72 73.15 
74.38,75.87 

77.03 78.57 

9,69 81,28 

82.34i83J»9j 

85.00;S6,70| 
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WEIGHTS AND AREAS OF SQUARE AND ROUND 

STEEL, 

ALSO CIRCUMFERENCE OF ROUND BARS. 

Assuming one cubic foot to weigh 480 lbs. 



Thickness 

or 
Diameter 
in Inches. 


Weiffht 
1ft. long. 


Weight 

Round 

Bar 
1 ft long. 


Area of 
Square 
Bar in 
Square 
Inches. 


Area of 
Round 
Bar in 
Square 
Inches. 


Circum- 
ference 

of 
Round 
Bar in 
Inches. 


A 


.120 


.094 


.0362 


.0276 


.5890 


i 
A 


.213 
.882 

.478 
.661 


.167 
.261 
.876 
.511 


.0625 
.0977 
.1406 
.1914 


.0491 
.0767 
.1104 
.1608 


.7854 

.9817 

1.1781 

1.8744 


i 

t 


.851 
1.076 
1.829 
1.608 


.668 

.845 

1.044 

1.268 


.2600 
.8164 
.8906 
.4727 


.1968 
.2485 
.8068 
.8712 


1.6708 
1.7671 
1.9686 
2.1698 


i 


1.914 
2.246 
2.605 
2.990 


1.508 
1.764 
2.046 
2.848 


.6626 
.6602 
.7656 

.8789 


.4418 
.5185 
.6018 
.6908 


2.8662 
2.6626 
2.7489 
2.9462 


1 

A 


8.402 
8.841 
4.306 
4.798 


2.672 
8.017 
8.382 
8.768 


1.0000 
1.1289 
1.2656 
1.4102 


.7864 

.8866 

.9940 

1.1076 


8.1416 
8.8879 
8.5848 
8.7306 


1 

A 


6.816 
5.861 
6.482 
7.030 


4.175 
4.603 
5.052 
6.521 


1.6626 
1.7227 
1.8906 
2.0664 

2.2500 
2.4414 
2.6406 

2.8477 


1.2272 
1.3680 
1.4849 
1.6280 


8.9270 
4.1288 
4.8197 
4.5160 


t 


7.665 
8.806 
8.984 
9.688 


6.012 
6.524 
7.056 
7.609 


1.7671 
1.9175 
2.0789 
2.2866 


4.7124 
4.9087 
6.1051 
6.8014 


t 


10.419 
11.177 
11.961 
12.772 


8.183 

8.778 

9.394 

10.081 


8.0625 
8.2852 
3.5166 
8.7589 


2.4063 
2.5802 
2.7612 
2.9483 


6.4978 
5.6941 
6.8905 
6.0868 



JONCS & LAUQHUN9. LIMITED. 
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WCIQHT8 AND ARCA8 OF 8QUARC AND ROUND 

8TCEL, 

AL80 CIRCUMFERENCE OF ROUND BARS. 

Assuming one cubic foot to weigh 490 lbs. 



Thickness 

or 
Diameter 
in Inches. 


Weight 
1ft long. 


WeiKht 

Round 

Bar 
1ft long. 


Area of 
Square 

in Square 
Inches. 


Area of 

Round 

Bar 

in Square 

Inches. 


Circum- 
ference 

of 
Round 
Bar in 
Inches. 


2 

1 


18.61 
14.47 
15.86 
16.28 


10.69 
11.36 
12.06 
12.79 


4.0000 
4.2589 
4.5156 

4.7852 


8.1416 
8.3410 
3,5466 
8.7583 


6.2832 
6.4795 
6.6759 
6.8722 


i 

t 


17.22 
18.19 
19.19 
20.21 


13.52 
14.29 
15.07 
15.87 


5.0625 
5.8477 
5.6406 
5.9414 


3.9761 
4.2000 
4.4801 
4.6664 


7.0686 
7.2649 
7.4613 
7.6576 


i 


21.26 
22.34 
28.44 
24.57 


16.70 
17.55 
18.41 
19.30 


6.2500 
6.5664 
6.8906 
7.2227 


4.9087 
5.1572 
5.4119 
6.6727 


7.8540 
8.0508 
8.2467 
8.4480 


I 


25.73 
26.91 
28.12 
29.36 


20.21 
21.14 
22.09 
23.06 


7.5625 
7.9102 
8.2656 
8.6289 


5.9896 
6.2126 
6.4918 
6.7771 


8.6394 

8.8857 
9.0821 
9.2284 


8 


30.62 
31.91 
38.23 
84.57 


24.05 
25.06 
26.10 
27.15 


9.0000 
9.8789 
9.7656 
10.160 


7.0686 
7.3662 
7.6699 
7.9798 


9.4248 
9.6211 
9.8175 
10.014 


it 

f 


35.94 
37.38 
38.75 
40.20 


28.23 
29.32 
30.48 
31.57 


10.568 
10.973 
11.391 
11.816 


8.2958 
8.6179 
8.9462 
9.2806 


10.210 
10.407 
10.603 
10.799 


i 


41.68 
48.17 
44.71 
46.26 


32.74 
33.91 
35.12 
36.33 


12.250 
12.691 
18.141 
13.598 


9.6211 
9.9678 
10.321 
10.680 


10.996 
11.192 
11.888 
11.585 


* 

t 


47.84 
49.45 
51.09 
52.75 


37.57 
38.84 
40.13 
41.48 


14.068 
14.535 
15.016 
15.504 


11.045 
11.416 
11.798 
12.177 


11.781 
11.977 
12.174 
12.370 
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WCIQHT8 AND AREAS OF 8QUARE AND ROUND 

STEEL, 

AL80 CIRCUMFERENCE OF ROUND BARS. 

Assuming one cubic foot to weigh 480 lbs. 



Thickness 

or 
Diameter 
in Inches. 



Weteht 

Square 

Bar 
1 ft long. 



54.45 
57.90 
61.47 
65.13 

69.81 
72.79 
76.78 
80.87 

85.08 
89.88 
93.80 
98.81 

102.94 
107.67 
112.52 
117.45 

122.51 
127.66 
132.94 
138.30 

143.78 
149.8^ 
155.05 
160.84 

166.75 
172.75 

178.87 
185.08 

191.42 
197.85 
204.39 
211.03 



WeiKht 

Round 

Bar 
1 ft long. 



42.77 
45.47 
48.28 
51.15 

54.83 
57.17 
60.30 
63.52 

66.82 
70.20 
73.67 
77.21 

80.85 
84.56 
88.37 
92.25 

96.22 
100.26 
104.41 
108.62 

112.92 
117.30 

121.78 
125.32 

130.97 
135.68 
140.48 
145.36 

150.34 
155.39 
160.53 
165.74 



Area of 
Square 
Bar in 
Square 
Inches. 



16.000 
17.016 
18.063 
19.141 

20.250 
21.391 
22.563 
23.766 

25.000 
26.266 
27.563 

28.891 

30.250 
31.641 
83.063 
34.516 

36.000 
37.516 
39.063 
40.641 

42.250 
43.891 
45.563 
47.266 

49.000 
50.766 
52.563 
54.391 

56.250 
58.141 
60.063 
62.016 



Area of 
Round 
Bar in 
Square 
Inches. 



12.566 
13.364 
14.186 
15.038 

15.904 
16.800 
17.721 
18.665 

19.635 
20.629 
21.648 
22.691 

28.758 
24.850 
25.967 
27.109 

28.274 
29.465 
30.680 
31.919 

38.183 
34.472 
35.785 
87.122 

88.485 
39.871 
41.282 
42.718 

44.179 
45.664 
47.173 
48.707 



Circum- 
ference 

of 
Bound 
Bar in 
Inches. 



12.566 
12.959 
18.352 
18.744 

14.187 
14.530 
14.928 
15.815 

15.708 
16.101 
16.493 
16.886 

17.279 
17.671 
18.064 
18.457 

18.850 
19.242 
19.685 
20.028 

20.420 
20.813 
21.206 
21.598 

21.991 
22.884 
22.777 
28.169 

28.562 
28.955 
24.347 
24.740 



JONC8 A LAUaHUN9. LIMITED. 



WEIGHTS AND AREA8 OP 8QUARE AND ROUND 

8TEEL. 

ALSO CIRCUMFERENCE OF ROUND BARS. 

Assuming one cubic foot to weigh 490 lbs. 



Thickness 

or 
Diameter 
in Inches. 



10 



11 



Weight 

Square 

Bar 
1 ft. long. 



217.78 
224.64 
231.61 



245.86 
258.14 
260.54 
268.08 

275.64 
288.84 
291.16 
299.08 

807.11 
815.24 
828.49 
881.88 

840.29 
848.85 
857.62 
866.29 

875.17 
884.15 
898.25 
402.44 

411.75 
421.16 
430.68 
440.30 

450.08 
459.87 
469.81 
479.86 



Weight 

Round 

Bar 
1 ft. long. 



171.04 
176.48 
181.91 
187.46 

198.10 
198.82 
204.68 
210.51 

216.49 
222.54 

228.68 
284.90 

241.20 
247.59 
254.07 



267.16 
278.99 

280.80 
287.68 

294.66 
801.71 
808.86 
316.08 



330.78 
838.26 
845.81 

858.45 
861.18 
868.99 
876.88 



Area of 
Square 
Bar in 
Square 
Inches. 



64.000 
66.016 
68.068 
70.141 

72.250 
74.891 
76.598 
78.766 

81.000 
88.266 
85.568 
87.891 

90.250 
92.641 
95.068 
97.516 

100.00 
102.52 
105.06 
107.64 

110.25 
112.89 
115.66 
118.27 

121.00 
128.77 
126.56 
129.89 

182.25 
185.14 
138.06 
141.02 



Area of 
Round 
Bar in 
Square 
Inches. 



50.265 
51.849 
53.456 

55.088 

56.745 
58.426 
60.132 
61.862 

63.617 
65.397 
67.201 



70.882 
72.760 
74.662 
76.589 

78.540 
80.516 
82.516 
84.541 

86.590 
88.664 
90.763 

92.886 

95.088 
97.205 
99.402 
101.62 

108.87 
106.14 
106.43 
110.75 
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JONES & LAUQHLIN9, LIMITED. 



AVERAGE WEIGHT OF ROUND HEADED RIVETS 
PER 100. 

LCNQTH PROM UNDCR HCAD. 



Length. 
Inches. 



H 
U 
2 

2i 
2i 
«f 
8 

Bi 
8i 
81 
4 

4i 
4i 
41 
5 

5i 
6i 
5i 
6 

6i 

7 

8 

8i 
9 

n 

10 
Heads.. 



Diameter. 



?i I % 



5.512.921.9 
6.8 14.224.2 
7.015.626.3 
7.916.928.4 



8.7 
9.4 



18.4 
19.8 



10.2;21.1 



30.6 
32.8 
36.0 



11.022.5137.1 



11.7 
12.5 
13.4 
14.1 

14.9 
15.7 
16.6 



17.2 83.7 



18.1 
18.8 
19.6 
20.4 

21.9 
28.5 
25.1 
26.6 

2 

29.8 
31.3 
32.8 

1.8 



24.0 
25.3 
26.7 

28.1 

29.6 
30.9 
32.2 



48.0; 66.9 
50.21 70.0 
52.4! 78.1 
54.6 76.8 



.1 
36.4 
37.8 
89.8 

42.0 
44.8 
47.5 
50.4 

58.1 
55.9 
58.8 
61.5 

5.8 



39.4 
41.5 
43.7 
45.9; 



29.8 
32.4 
35.6 

38.7 

41.8 
45.0 
48.0 
61.2 

54.4 
57.6 
60.6 
63.8 



56.7 
58.9 
61.1 
63.2! 



79.4 

82.5 
85.7 
88.7 



67.6? 95.1 



71.9 
76.3 
80.6 

85.0 
.4 
93.6 
98.0 

11.1 



101.8 
108.1 
114.2 

120.8 
126.6 
132.6 
138.7 

18.7 



44.0 
48.2 
52.4 
56.7 

61.0 
64.3 
69.5 
73.7 

78.0 
82.3 
86.5 
90.8 

95.1 

99.3 

104.0 

108.1 

112.2 
116.3 
120.4 
124.4 

133.6 
141.8 
149.9 
159.1 

167.8 
176.5 
184.6 
192.8 

22.6 



66.6 
72.1 

77.7 
83.2 

88.8 

94.4 

100.0 

105.1 

111.2 
116.3 
122.4 
127.6 

188.6 
138.7 

144.8 
149.9 

166.1 
161.2 
166.3 
172.4 

183.6 
194.8 
206.0 
217.3 

227.5 
.7 
249.9 
261.1 

38.8 



IH IH, 



93.3 
100.4 
107.1 
114.2 

121.4 
128.5 
136.7 
142.8 

149.9 
167.1 
164.2 
170.3 

177.6 
184.6 
191.8 
198.9 

206.0 
213.2 
220.8 
227.6 

240.7 
265.0 
269.3 
283.6 

297.8 
312.1 
325.4 
889.7 

68.1 



125.6 
136.7 

144.8 
153.0 

162.2 
170.3 
179.5 

187.7 

196.9 
205.0 
214.2 
2.4 

231.6 
240.7 
8.9 

8.1 

266.2 
275.4 
288.6 
2.7 

810.1 
327.4 
344.8 
2.1 

879.4 
396.8 
410.1 
481.5 

83.6 
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AVERAGE WEIGHT OF 8QUARE HEAD 
MACHINE BOLT8 PER 100. 



Length. 


DIAMETER. 




H 


A 


% 


A 


% 


H 


H 


% 


1 


m 
V 


4.0 
4.4 
4.7 
6.1 
6.4 
6.8 
6.1 
6.8 
7.5 
8.8 
8.9 
9.6 
10.8 
11.0 
11.7 
18.4 
18.1 


6.8 
7.8 
7.8 
8.4 
8.9 
9.5 
10.0 
11.1 
18.8 
18.8 
14.8 
16.4 
16.6 
17.6 
18.6 
19.7 
80.8 


10.6 
11.8 
18.0 
12.6 
18.8 
14.0 
14.7 
16.0 
17.4 
18.7 
80.0 
81.4 
88.8 
24.1 
86.9 
87.7 
89.6 
83.1 
86.7 
40.4 
44.0 


16.0 
16.1 
17.8 
18.8 
19.8 
80.8 
81.8 
88.8 
86.8 
87.8 
89.1 
31.8 
88.1 
86.1 
87.1 
89.1 
41.0 
46.0 
49.0 
63.0 
67.0 


83.9 
26.1 
86.3 

27.7 
89.0 
30.4 
31.8 
34.7 
87.6 
40.8 
48.0 
45.7 
48.4 
51.8 
54.0 
66.7 
50.4 
64.8 
70.8 
76.8 
81.8 
86.7 
98.8 
97.7 
103.1 
108.6 
114.1 
119.6 
185.0 


40.5 
48.7 
44.8 
47.0 
49.8 
51.4 
68.5 
67.9 
68.8 
66.7 
71.0 
75.4 
79.8 
84.1 
88.6 
98.9 
97.8 
106.0 
114.7 
188.6 
188.8 
140.7 
149.8 
167.6 
166.1 
174.6 
183.1 
191.6 
800.O 


70.0 

73.1 

76.8 

79.8 

88.4 

85.5 

88.7 

95.0 

101.8 

107.6 

118.7 

180.0 

186.8 

188.5 

188.7 

145.0 

151.2 

168.7 

176.2 

188.7 

201.0 

213.4 

226.9 

288.8 

260.8 

268.2 

275.6 

288.1 

800.6 














4 
9 






180.5 
184.7 
188.9 
187.4 
145.8 
150.2 
167.7 
176.1 
184.6 
196.0 
801.4 
809.9 
818.8 
840.8 
857.1 
873.9 
890.0 
807.7 
8*^4.6 
841.4 
868.3 
375.8 
398.0 
408.9 
425.8 


i85.'6 
196.0 
807.0 
818.0 
889.0 
840.0 
851.0 
868.0 
278.0 
284.0 
296.0 
317.0 


10 






889 


11 
12 






860.0 
382.0 


18 






404.0 


14 










426 


15 










448.0 


16 
17 






.... 




470.0 
498.0 


18 










514.0 


19 










586.0 


20 










568.0 














Per 
inebwl- 
ditkmal. 


1.4 


8.8 


8.6 


4.0 


6.6- 


8.5 


18.4 


16.9 


88.0 



APPROXIMATE WEIGHT OF NUTS AND BOLT 
HEAD8, IN POUNDS. 



Diam. of Bolt In inches, 


H 


A 


% 


A 


% 


% 


^ 


Weight of Hexagon Nut ) 
audHead 

Weight of Square Nut 
and Head 


.017 
.081 


.042 
.049 


.067 
.069 


.109 
.120 


.128 

.164 


.267 
.820 


.43 
.55 


Diam. of Bolt in inches. 


% 


1 


IH 


IH 


1% 


2 


2H 


Weight of Hexagon Nut 
and Head 

Weight of Square Nut 
and Head f 


.73 

.88 


1.10 
1.81 


2.14 
2.56 


8.78 
4.42 


5.6 
7.0 


8.75 
10.6 


17.0 
21.0 
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8IIE8 AND WEIQHT8 OF HOT PRC88CD 

8QUARE NUT8, 

UNITED 8TATE8 8TANDARD 8IZE8. 



Both weights and sizes are for unfinished nuts. 





Thick- 




1 


Size 


Weight 


Number 


Width. 


Size of Hole. 


of 


of Nuts 










Bolt. 


100 Nuts. 


InlOOlbs. 


i 


i 


0.185 


^ scant. 

1 it 


i 


1.4 


7270 




A 


0.340 


A 


2.2 


4700 




« 


0.294 


»•■ 


f 


4.3 


2350 


1 


iV 


0.844 


A 


6.1 


1630 


J 


i 


0.400 


^ scant. 


i 


9.0 


1120 


Uf 


A 


0.454 


A 


11.2 


890 


lA 


i 


0.507 


full. 


* 


15.6 


640 


U 


i 


0.620 


f scant. 


i 


26.3 


880 


liV 


i 


0.731 


II scant. 


* 


85.7 


280 


1* 


1 


0.887 


it 


1 


58.8 


170 


IH 


H 


0.940 


full. 


n 


76.9 


130 


a 


U 


1.065 


ItV " 


li 


104.2 


96 


2A 


1# 


1.160 


lA full. 


If 


142.8 


70 


2t 


H 


1.284 


lA " 
iff scant. 


u 


172.4 


58 


shV 


H 


1.389 


H 


227.8 


44 


24 


U 


1.491 


li - 


U 


294.1 


84 


m 


14 


1.616 


li scant. 


1* 


870.4 


27 


w 


2 


1.712 


11 - 


2 


416.7 


24 


9 


^ 


1.836 


l| - 


3i 


500.0 


20 


2i 


1.962 


ill " 


2i 


588.2 


17 
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8IIC8 AND WEIQHT8 OF HOT PRESSED 

HEXAGON NUTS, 

UNITED STATES STANDARD SIZES. 



Both weights and sizes are for nnflnished Nuts. 





Thick- 




Size 


Weiffht 


Number 


Width. 


Size of Hole. 


of 


of Nuts 




ness. 




Bolt. 


100 Nuts. 


in 100 lbs. 




i 


0.186 


A scant. 


i 


1.3 


7615 




t 


0.240 


i " 


A 


1.9 


6200 




0.294 


tt" 


1 


8.3 


8000 


1 


A 


0.344 


A 


5.0 


2000 


i 


i 


0.400 


H scant. 


i 


7.0 


1480 


H 


A 


0.454 


A 


9.1 


1100 


if 


4 


0.607 


i full. 


4 


18.6 


740 


i 


0.620 


1 scant. 


i 


22.2 


460 


if 


i 


0.781 


|| scant. 


i 


82.4 


809 


1 


0.837 


il <« 


1 


46.8 


216 


1« 


H 


0.940 


if full. 


H 


67.6 


148 


2 


li 


1.065 


lA ** 


U 


90.1 


111 


2A 


i| 


1.160 


1 A ^uU. 


l# 


117.5 


85 


H 


U 


1.284 


lA " 
l{l scant. 


li 


147.1 


68 


2A 


H 


1.389 


H 


178.6 


66 


2* 


U 


1.491 


li *' 


U 


260.0 


40 


m 


H 


1.616 


1| scant. 


1* 


285.7 


86 


4 


2 


1.712 


1* '* 


2 


844.8 


29 


Ht 


2i 


1.836 


If* ** 


H 


884.6 


26 


84 


2i 


1.962 


Ifi " 


2i 


434.8 


* 28 
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UPSCT SCRCW CNDS. 
FOR ROUND AND SQUARE BAR8. 



Ola. of 


ROUND 


BARS. 


SQUARE BARS. 


Side of 

isr 

InebM. 


DU.or 

■nd. 
InohM. 


Dia. Of 
SerevM 

SoMof 
Thr«Ml. 

Inches. 


fr 


■xeieef 
EfltBctiTe 
Area of 
SorewBnd 
oTerB«r. 
Percent. 


DU-of 

Bnd. 
Inehei. 


Dia of 
Screw at 
Boot of 
Thread. 
Inches. 


w 


BzoCMor 
■ffMtlTe 
Area or 
SorewBnd 
OTwBar. 
Percent. 


i. 


f 
* 


.620 
.620 


10 
10 


54 
21 


* 
1 


.620 
.731 


10 
9 


21 
33 




i 

1 


.781 

.837 


9 

8 


37 

48 


1 
1 


837 
.837 


8 
8 


41 

17 


u 


1 


.887 
.940 


8 

7 


25 
34 


1} 


.940 
1.065 


7 
7 


23 
86 


i> 




1.065 
1.065 


7 
7 


48 
29 


If 
14 


1.160 
1.160 


6 
6 


88 
20 


1 


11 


1.160 
1.160 


6 
6 


35 
19 


1} 


1.284 
1.389 


6 

6i 


29 
84 


15. 


1} 


1.284 
1.284 


6 
6 


30 
17 


U 
If 


1.389 
1.490 


? 


20 
24 




1* 
1* 


1.880 
1.490 


? 


23 
29 


li 


1.615 
1.615 


5 
6 


81 
19 


!5i 


li 


1.490 
1.615 


5 
5 


18 
26 


2 


1.712 
1.887 


8 


22 
28 


U 
lA 


2 
2 


1.712 
1.712 


n 


30 
20 


2i 
3i 


1.837 
1.962 


2 


18 
24 


If. 


8i 

2i 


1.837 
1.837 


n 


28 
18 


21 


2.087 
2.087 


S 


80 
20 


15. 


3i 
2i 


1.962 
1.962 


4i 
4J 


26 
17 


2i 


2.175 
2.300 




21 
26 


Hi 


2* 
2* 


2.087 
2.176 


4J 


24 
26 


2i 
2f 


2.300 
2.425 




18 
28 


2 
2A 


2i 
2* 


2.175 
2.300 




18 
24 


2i 


2.550 
2.550 




28 
20 


2ft 


2* 
2t 


2.300 
2.425 




17 
23 


3 


2.629 
2.764 


8 


20 
24 
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UPSET 8CRCW ENDS-CONTINUED. 



Dia of 


ROUND BARS. 


SQUARE BARS. 


Bound or 
Side of 

isr 

Inohn. 


DU.of 
UpM 

Seraw 
End. 


Dl».0f 
Sorewat 
Bootof 
Thwad. 
Inches. 


1!^ 


Bzoeeeof 
EffBotlTe 
Area of 
SorewBnd 
over Bar. 
Peroent. 


Dia.or 

Bnd. 
Inohee. 


Dla.of 

Screw at 
Bootof 
Thread. 
Inches. 


w 


Bzoessof 
BflteciTe 
Area of 
ScrewBnd 
over Bar. 
Percent. 


9i 

8ft 


8* 
24 


2.550 
2.550 


4 
4 


28 
22 


84 


2.754 

2.879 


8i 
84 


18 

22 


21 
2ft 


8 

Si 


2.629 
2.754 


n 


28 

28 


81 
81 


3.004 
8.004 


84 
84 


26 
19 


2i 
2ft 


3i 
3i 


2.754 
2.879 


n 


21 
26 


84 
34 


8.100 
8.225 


it 


21 
24 


n 


3i 
81 


2.879 
8.004 


8i 


20 
25 


84 
3f 


8.225 
8.817 


f 


19 
20 


2* 
2« 


3f 
8* 


8.004 
8.100 


8i 
3i 


19 
22 


84 
84 


8.442 
8.442 


8 
8 


28 

18 


2} 
2H 


8f 
8f 


8.225 
8.225 


3i 
3i 


26 
21 


4 
44 


8.567 
8.692 


8 
8 


21 
24 


8 


8* 
8* 


8.817 
8.442 


8 
8 


22 

21 


8 


8.692 
8.928 


8 

3* 


19 
24 


9i 
8f 


4 
44 


8.567 
8.692 


8 
8 


20 
20 


8 


4.028 
4.158 


^ 

n 


21 
19 


n 


8 


8.798 
4.028 


2f 


18 
23 










n 


8 


4.158 
4.255 


2i 

2t 


28 
21 











REMARKS.— As upsetting reduces the strength of iron, bars 
having the same diameter at root of thread as that of the bar, in- 
variably break in the screw end, when tested to destruction, without 
developing the full strength of the bar. It is therefore necessary to 
make up for this loss in strength by an excess of metal in the upset 
screw ends over that in the bar. 

The screw threads in above table are the Franklin Institute 
standard. 

To make one upset end for 5" length of thread allow 6" length of 
rod additlouaL 
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STANDARD SCRCW THREADS. NUTS AND 
BOLT HEADS. 

Reconimended by Franklin Institute Dec. 16, 1864. And adopted 
by Navy Dept. of the U. S. By the R. R. Master Mechanics and 
Master Car-Builders Associations. By Messrs. Jones & Laughlins, 
Limited, and by many other of the prominent engineering and 
mechanical establishments of the country. 




Angle of thread 60° Flat at top and bottom % of pitch. 



Diam. of 
Screw. 


Threads 
per inch. 


Diam. 
at root of 
Thread. 


Diam. of 
Screw. 


Threads 
per inch. 


Diam. 
at root of 
Thread. 


i 


20 


.185 


2 


4i 


1.712 


t 


18 


.240 


3i 


4i 


1.962 


16 


.294 


2i 


4 


2.176 


A 


14 


.844 


2f 


4 


2.426 


V 


13 


.400 


3 


Si 


2.629 


A 


13 


.454 


3i 


8i 


2.879 


Y 


11 


.507 


8i 


H 


8.100 


f 


10 


.620 


3f 


3 


8.317 


i 


9 


.731 


4 


3 


8.567 


1 


8 


.837 


4i 


n 


8.798 


li 


7 


.940 


4i 


21 


4.028 


u 


7 


1.065 


41 


^ 


4.256 


ll 


6 


1.160 


5 


2i 


4.480 


ll 


6 


1.284 


5i 


2i 


4.780 


H 


6i 


1.389 


5i 


H 


4.958 


If 


5 


1.491 


5* 


H 


5.208 


« 


5 


1.616 


6 


2i 


5.428 



Nuts and Bolt Heads are determined by the following 
rules, which apply to Square and Hexagon Nuts both : 

Short diameter of rough nut = IH X diam. of bolt+ % in. 

Short diameter of finished nut = IH X diam. of bolt-f-i^ in- 

Thickness of rough nut = diam. of bolt. 

Thickness of finished nut = diam. of bolt — A in. 

Short diameter of rough head = IH X diam. of bolt+ H In. 

Short diameter of finished head = IH x diam. of bolt -f A in- 

Thickness of rough head = H short diam. of head. 

Thickness of finished head = diam. of bolt — ^ in. 

The long diameter of a hexagon nut may be obtained by multi- 
plying the short diameter by 1.155, and the long diameter of aaquarr 
aut by multiplying the short diameter by 1 414. 
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SHECT IRON AND ^l^ ^glc w t^ >^ 
WEIQHT OP SUPERnCIAL FOOT. BIRMINGHAM QAUQC. 





Wbiqht 


IN Lbs. 




WxiohtinLbs 


Gauge. 






Gauqb. 






Iron. 


Steel. 


Iron. 


Steel. 


No. 1=.3 


12.12 


12.36 


No. 16=. 065 


2.63 


2.68 


** 2=.284 


11.48 


11.71 


" 17=.058 


2.34 


2.39 


V 8=.269 


10.47 


10.68 


" 18=.049 


1.98 


2.02 


- 4=.238 


9.62 


9.81 


" 19=.042 


1.70 


1.73 


" 5=.22 


8.89 


9.07 


" 20=. 035 


1.56 


1.59 


** 6=.208 


8.20 


8.86 


** 21=.032 


1.40 


1.43 


*' 7=.18 


7.27 


7.42 


" 22=. 028 


1.25 


1.28 


*• 8=.165 


6.67 


6.80 


" 23=.025 


1.12 


1.14 


** 9=.148 


5.98 


6.10 


" 24=. 022 


1. 


1.02 


" 10=. 134 


6.42 


6.53 


" 25=. 02 


.9 


.92 


"11=. 12 


4.85 


4.96 


" 26=. 018 


.8 


.82 


"12=. 109 


4.41 


4.60 


" 27=. 016 


.72 


.73 


«M3=.095 


8.84 


3.92 


•' 28=. 014 


.64 


.65 


" 14=.083 


3.35 


3.42 


" 29=. 018 


.56 


.57 


"15=. 072 


2.91 


2.97 


" 30=.012 


.5 


.61 



TANK IRON AND STEEL. 
WEIGHT OP SUPERFICIAL FOOT. 



Thickness in 


Weight 


IN Lbs. 


Thickness in 


Weight in Lbs. 


Inches. 






Inches. 




Iron. 


Steel. 


Iron. 


Steel. 


A= .98126 


1.27 


1.30 


3^= .3126 


12.63 


12.88 


^=.0625 


2.52 


2.57 


1= .875 


15.16 


15.46 


A=. 09375 


3.79 


3.87 


T^= .4376 


17.68 


18.08 


i = .125 


5.05 


5.16 


i= .6 


20.21 


20.61 


A=. 16625 


6.32 


6.45 


A= .5625 


22.78 


23.19 


A=.1875 
A=. 21875 


7.58 


7.73 


?= .625 


25.26 


26.77 


8.84 


9.02 


*= .76 


30.31 


30.92 


i = .25 


10.10 


10.30 


*= .876 


86.37 


86.08 


A=.28128 


11.88 


11.61 


1 =1. 


40.42 


41.28 



The low temperature (as compared with Iron) at which Steel 
Plates have to b« finished, causes a slight springing of the rolls, 
leaving the plate thicker in the center. This, combined with 
greater density, causes Steel Plates, if kept up to full thickness 
on the edges, to weish more than Iron. Both Iron and Steel over 
72 inches wide are liable to run even heavier than the weights 
given above. 
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WEIGHT OF A CUBIC FOOT OF SUBSTANCES. 

Avenge 
NAMES OF SUBSTANCES. Weiffht 

Lbs. 

Aluminum 162 

Anthracite, solid, of Pennsylvania 93 

" broken, loose 54 

** ** moderately shaken 58 

** heaped, bushel, loose (80) 

Ash, American white, dry 38 

Asphaltum 87 

Brass, (Copper and Zinc,) cast 504 

" rolled 624 

Brick, best pressed 150 

'* common hard 125 

** soft, inferior 100 

Brickwork, pressed brick 140 

** ordinary 112 

Cement, hydraulic, ground, loose, American, Rosendale 56 

** *' ** Louisville 50 

*• English, Portland... 90 

Cherry, dry 42 

Chestnut, dry 41 

Clay, potters', dry 119 

" in lump, loose 63 

Coal, bituminous, solid 84 

** '* broken, loose 49 

" *' heaped bushel, loose (74) 

Coke, loose, of good coal 26 

** •* heaped bushel (40) 

Copper, cast 542 

" rolled 548 

Earth, common loam, dry, loose 76 

** ** " ** moderately rammed 95 

** as a soft flowing mud 108 

Ebony, dry 76 

Elm, dry • 35 

Flint 162 
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WCIQHT OF SUBSTANCCS-CONTINUED. 

Average 
NAMES OF SUBtTANCES. Weight. 

Lbs. 

Glass, common window 157 

Gneiss, common 168 

Gold, cast, pure, or 24 carat 1204 

** pure, hammered 1217 

Granite 1 70 

Gravel, about the same as sand which see. 

Gjrpsum, (plaster of paris) 142 

Hemlock, dry 25 

Hickory, dry 53 

Hornblende, black ; 203 

Ice 58.7 

Iron, cast. . ? 450 

** wrought, purest 485 

" " average 480 

Ivory 114 

Lead 711 

Lignum Vitae, dry 83 

Lime, quick, ground, loose, or in small lumps 53 

** ** ** " thoroughly shaken 75 

« '* ** " per struck bushel (66) 

Limestones and Marbles 168 

** ** loose, in irregular fragments. 96 

Magnesium 109 

Mahogany, Spanish, dry , 53 

" Honduras, dry 35 

Maple, dry 49 

Marbles, see Limestones. 

Masonry, of granite or limestone, well dressed 165 

" ** mortar rubble 154 

*' dry •* (well scabbled) 138 

" " sandstone, well dressed 144 

Mercury, 32° Fahrenheit 849 

Mica 183 

Mortar, hardened 103 

Mud, dry, close 80 to 110 
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WCIQHT or SUBrrANCCS-CONTINUCb. 

Average 
NAMES OF SUBSTANCES. Weight. 

Lbs. 

Mnd, wet, fluid, maximum 120 

Oak, live, dry 69 

" white, drj 50 

" other kinds 32 to 45 

Petroleum 55 

Pine, white, dry 25 

" yellow, Northern 34 

" Southern 45 

Platinum 1342 

Quartz, common, pure 165 

Rodn 69 

Salt, coarse, Syracuse, N. Y 45 

" Liverpool, fine, for table use 49 

Sand, of pure quartz, dry, loose 90 to 106 

*« well shaken 99 to 117 

** perfectly wet 120 to 140 

Sandstones, fit for building 151 

Shales, red or black 162 

SUver 655 

Slate 175 

Snow, freshly fallen 6 to 12 

'' moistened and compacted by rain 15 to 50 

Spruce, dry 25 

Steel 490 

Sulphur 125 

Sycamore, dry 37 

Tar 62 

Tin, cast 459 

Turf or Peat, dry, unpressed 20to30 

Walnut, black, dry 38 

Water, pure rain or distilled, at 60^ Fahrenheit 62^ 

" sea 64 

Wax,bee8 60.5 

Zinc or Spelter 437.5 

Gtmd timb«n vraally weigb tnm ooe-flfUi to one-balf more than dij. 
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ARCAS AND CIRCUMrCRENCES OF CIRCLES. 

For DiameteiB from ^ to 100, advancing by Tenths. 



Diam. 


Area. 


Clrcum. 


Diam. 


Area. 


Circum. 


0.0 
.1 
.2 
.8 
.4 


.007854 
.081416 
.070686 
.12566 


.81416 
.62882 
.94248 
1.2566 


4.0 
.1 
.2 
.3 
.4 


12.5664 
13.2025 
13.8544 
14.5220 
15.2058 


12.5664 
12.8805 
13.1947 
13.5088 
18.8230 


.5 
.6 

.7 
.8 
.9 


.19635 
.28274 
.38485 
.50266 
.68617 


1.5708 
1.8850 
2.1991 
2.5188 
2.8274 


.5 
.6 

.7 
.8 
.9 


15.9043 
16.6190 
17.8494 
18.0956 

18.8574 


14.1372 
14.4518 
14.7655 
15.0796 
15.8988 


1.0 
.1 
.2 
.8 
.4 


.7854 

.9503 

1.1310 

1.8273 

1.5394 


3.1416 
3.4558 
3.7699 
4.0841 
4.8982 


5.0 
.1 
.2 
.8 
.4 


19.6850 
20.4282 
21.2872 
22.0618 
22.9022 


15.7080 
16.0221 
16.3863 
16.6504 
16.9646 


.5 
.6 
.7 
.8 
.9 


1.7671 
2.0106 
2.2698 
2.5447 
2.8358 


4.7124 
5.0265 
5.8407 
5.6549 
5.9690 


.5 
.6 

.7 
.8 
.9 


28.7583 
24.6301 
25.5176 
26.4208 
27.8897 


17.2788 
17.5929 
17.9071 
18.2212 
18.5354 


2.0 
.1 
.2 
.3 
.4 


3.1416 
3.4636 
3.8013 
4.1548 
4.5239 


6.2882 
6.5973 
6.9115 
7.2257 
7.5398 


6.0 
.1 
.2 
.8 
.4 


28.2748 
29.2247 
30.1907 
31.1725 
32.1699 


18.8496 
19.1637 
19.4779 
19.7920 
20.1062 


.5 
.6 

.7 
.8 
.9 


4.9087 
5.3098 
5.7256 
6.1575 
6.6052 


7.8640 
8.1681 
8.4823 
8.7965 
9.1106 


.5 
.6 

.7 
.8 
.9 


33.1831 
84.2119 
35.2565 
86.3168 
37.8928 


20.4204 
20.7845 
21.0487 
21.8628 
21.6770 


3.0 
.1 
.2 
.3 
.4 


7.0686 
7.5477 
8.0425 
8.5530 
9.0792 


9.4248 

9.7889 

10.0531 

10.3673 

10.6814 


7.0 
.1 
.2 
.3 
.4 


38.4845 
89.5919 
40.7150 
41.8539 
48.0084 


21.9911 
22.3053 
22.6195 
22.9336 
23.2478 


.6 
.6 

.7 
.8 
.9 


9.6211 
10.1788 
10.7521 
11.8411 
11.9459 


10.9956 
11.3097 
11.6239 
11.9881 
12.2522 


.5 
.6 

.7 
.8 
.9 


44.1786 
45.3646 
46.5663 
47.7836 
49.0167 


28.5619 
28.8761 
24.1903 
24.5044 
24.8186 
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ARCA8 AND CIRCUMFERENCES OF CIRCLES. 

(CX>NT1NUB1>.) 



Diam. 


Area. 


Olrcmn. 


Diam. 


Area. 


Cirouxn. 


8.0 
.1 
.2 
.8 
.4 


50.2655 
51.5300 
52.8102 
54.1061 
55.4177 


25.1827 
25.4469 
25.7611 
26.0752 
26.8894 


12.0 
.1 
.2 
.8 
.4 


113.0973 
114.9901 
116.8987 
118.8229 
120.7628 


87.6991 
88.0188 
88.8274 
88.6416 
88.9557 


.5 
.6 

.7 
.8 
.9 


56.7450 
58.0880 
59.4468 
60.8212 
62.2114 


26.7085 
27.0177 
27.8819 
27.6460 
27.9602 


.5 
.8 

.7 
.8 
.9 


122.7185 
124 6898 
126.6769 
128.6796 
130.6981 


89.2699 
89.5841 
89.8982 
40.2124 
40.5265 


9.0 
.1 
.2 
.3 
.4 


63.6173 
65.0388 
66.4761 
67.9291 
69.8978 


28.2748 
28.58a5 
28.9027 
29.2168 
29.5810 


13.0 
.1 
.2 
.8 
.4 


132.7328 
184.7822 
136.8478 
138.9291 
141.0261 


40.8407 
41.1549 
41.4690 
41.7832 
42.0978 


.5 
.6 

.7 
.8 
.9 


70.8822 
72.3823 
78.8981 
75.4296 
76.9769 


29.8451 
30.1593 
80.4734 
30.7876 
81.1018 


.5 
.6 

.7 
.8 
.9 


148.1888 
145.2672 
147.4114 
149.5712 
151.7468 


42 .,4115 
42.7257 
43.0898 
48.8540 
43.6681 


10.0 
.1 
.2 
.3 
.4 


78.5898 
80.1185 
81.7128 
88.3229 
84.9487 


31.4159 
81.7301 
32.0442 
82.3584 
82.6726 


14.0 
.1 
.2 
.8 

.4 


158.9880 
156.1450 
158.3677 
160.6061 
162.8602 


43.9828 
44.2965 
44.6106 
44.9248 
45.2889 


.5 
.6 

.7 
.8 
.9 


86.5901 
88.2478 
89.9202 
91.6088 
93.3132 


82.9867 
33.3009 
33.6150 
33.9292 
84.2484 


.5 
.6 

.7 
.8 
.9 


165.1800 
167.4155 
169.7167 
172.0836 
174.8662 


45.5581 
45.8678 
46.1814 
46.4956 
46.8091 


11.0 
.1 
.2 
.8 
.4 


95.0382 

96.7689 

98.5203 

100.2875 

102.0708 


84.5575 
84.8717 
85.1858 
85.5000 
85.8142 


16.0 
.1 
.2 
.8 
.4 


176.7146 
179.0786 
181.4584 
188.8589 
186.2650 


47.1289 
47.4880 
47.7522 
48.0664 
48.8805 


.5 
.6 

.7 
.8 
.9 


103.8689 
105.6882 
107.5132 
109.3588 
111.2202 


36.1283 
36.4425 
86.7566 
87.0708 
87.8850 


.5 
.6 

.7 
.8 
.9 


188.6919 
191.1845 
198.5928 
196.0668 
198.6565 


48.6947 
49.0088 
49.8280 
49.6872 
49.9513 



JONCS & LAUQHLINS, LIMITED. 
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AREAS AND CIRCUMFERENCES OF CIRCLES. 

(COHTIHUED.) 



Diam. 


Area. 


Circum. 


Diam. 


Area. 


Circum. 


16.0 
.1 
.2 
.3 
.4 


201.0619 
203.5881 
206.1199 
208.6724 
211.2407 


50.2655 
50.5796 
50.8938 
51,2080 
51.5221 


20.0 
.1 
.2 
.3 
.4 


814.1598 
317.8087 
320.4739 
823.6547 
326.8513 


62.8319 
63.1460 
68.4602 
63.7743 
64.0886 


.5 
.6 

.7 
.8 
.9 


213.8246 
216.4243 
219.0397 
221.6708 
224.3176 


51.8363 
52.1504 
52.4646 

52.7788 
58.0929 


.5 
.6 

.7 
.8 
.9 


380.0636 
8?3.2916 
836.5353 
339.7947 
348.0698 


64.4026 
64.7168 
66.0310 
65.8451 
65.6593 


17.0 
.1 
.2 
.3 
.4 


226.9801 
229.6583 
232.8522 
235.0618 
287.7871 


53.4071 
53.7212 
54.0354 
54.8496 
54.6637 


21.0 
.1 
.2 
.3 
.4 


846.3606 
349.6671 
352.9894 
356.8273 
359.6809 


65.9734 
66.2876 
66.6018 
66.9159 
67.2301 


.5 
.6 

.7 
.8 
.9 


240.5282 
243.2849 
246.0574 
248.8456 
251.6494 


54.9779 
55.2920 
55.6062 
55.9203 
56.2345 


.5 
.6 
.7 

.8 
.9 


363.0508 
366.4354 
369.8861 
373.2526 
376.6848 


67.5442 
67.8584 
68.1726 
68.4867 
68.8009 


18.0 
.1 
.2 
.3 
.4 


254.4690 
257.3043 
260.1553 
268.0220 
265.9044 


56.5486 
56.8628 
57.1770 
57.4911 
57.8053 


22.0 
.1 
.2 
.3 
.4 


380.1827 
883.5963 
387.0756 
890.5707 
394.0814 


69.1150 
69.4292 
69.7434 
70.0575 
70.3717 


.5 
.6 

.7 
.8 
.9 


268.8025 
271.7164 
274.6459 
277.5911 
280.5521 


58.1195 
58.4336 
58.7478 
59.0619 
59.8761 


.5 
.6 

.7 
.8 
.9 


897.6078 
401.1500 
404.7078 
408.2814 
411.8707 


70.6858 
71.0000 
71.8142 
71.6283 
71.9425 


19.0 
.1 
.2 
.3 
.4 


288.5287 
286.5211 
289.5292 
292.5530 
295.5925 


59.6903 
60.0044 
60.8186 
60.6327 
60.9469 


23.0 
.1 
.2 
.8 
.4 


415.4756 
419.0963 
422.7827 
426.8848 
480.0526 


72.2566 
72.5708 
72.8849 
73.1991 
73.5133 


.5 
.6 

.7 
.8 
.9 


298.6477 
301.7186 
304.8052 
307.9075 
311.0255 


61.2611 
61.5752 
61.8894 
62.2035 
62.5177 J 


.5 
.6 

.7 
.8 
.9 


483.7861 
437.4354 
441.1503 
444.8809 
448.6273 


73.8274 
74.1416 
74.4557 
74.T699 
75.0841 



JONCS & LAUQHUNS, LIMITED. 



AREAS AND CIRCUMFCRCNCCS OF CIRCLES. 

(OOMTIXUBD.) 



Diam. 


Are*. 


Clrcum. 


Diam. 


Area. 


Circum. 


24.0 
.1 
.2 
.8 
.4 


452.8898 
456.1671 
459.9606 
468.7698 
467.5947 


75.8962 
75.7124 
76.0265 
76.8407 
76.6549 


28.0 
.1 
.2 
.8 
.4 


615.7522 
620.1682 
624.5800 
629.0175 
638.4707 


87.9646 
88.2788 
88.5929 
88.9071 
89.2212 


.5 
.6 

.7 
.8 
.9 


471.4852 
475.2916 
479.1686 
483.0518 
486.9547 


76.9690 
77.2882 
77.5978 
77.9115 

78.2257 


.5 
.6 

.7 
.8 
.9 


637.9897 
642.4248 
646.9246 
651.4407 
655.9724 


89.5864 
89.8495 
90.1687 
90.4779 
90.7920 


25.0 
.1 
.2 
.8 
.4 


490.8739 
494.8087 
498.7592 
502.7255 
506.7075 


78.5398 
78.8540 
79.1681 
79.4823 
79.7965 


29.0 
.1 
.2 
.8 
.4 


660.5199 
665.0880 
669.6619 
674.2565 
678.8668 


91.1062 
91.4208 
91.7845 
92.0487 
92.8628 


.5 
.6 

.7 
.8 
.9 


510.7052 
514.7185 
518.7476 
522.7924 
526.8529 


80.1106 
80.4248 
80.7389 
81.0531 
81.3672 


.5 
.6 

.7 
.8 
.9 


688.4928 
688.1845 
692.7919 
697.4650 
702.1588 


92.6770 
92.9911 
93.8053 
98.6195 
93.9886 


26.0 
.1 
.2 
.3 
.4 


580.9292 
585.0211 
539.1287 
548.2521 
547.8911 


81.6814 
81.9956 
82.8097 
82.6289 
82.9380 


80.0 
.1 
.2 
.8 
.4 


706.8588 
711.5786 
716.8145 
721.0662 
725.8386 


94.2478 
94.6619 
94.8761 
96.1908 
96.6044 


.6 
.6 

.7 
.8 
.9 


551.5459 
555.7168 
559.9025 
564.1044 
568.8220 


83.2522 
88.5664 
83.8805 
84.1947 
84.5088 


.5 
.6 

.7 
.8 
.9 


780.6167 
785.4154 
740.2299 
745.0601 
749.9060 


96.8186 
96.1327 
96.4469 
96.7611 
97.0752 


27.0 

.X 

.2 
.3 
.4 


572.6553 
576.8048 
581.0690 
585.8494 
589.6455 


84.8230 
85.1872 
85.4518 
85.7655 
86.0796 


81.0 
.1 
.2 
.8 
.4 


754.7676 
759.6450 
764.5880 
769.4467 
774.8712 


97.3894 
97.7035 
98.0177 
98.8819 
98.6460 


.6 
.6 

.7 
.8 
.9 


598.9574 
598.2849 
602.6282 
606.9871 
611.8618 


86.3988 
86.7080 
87.0221 
87.8868 
87.6504 


.5 
.6 

. .7 
.8 
.9 


779.8118 

784.2672 
789.2888 
794.2260 
799.2290 


98.9602 
99.2743 
99.6886 
99.9026 
100.2168 
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AREAS AND CIRCUMFCRENCC8 OF CIRCLES. 

(OONTIMUSD.) 



Diam. 


Area. 


Circum. 


Diam. 


Area. 


Ciremn. 


82.0 
.1 
.2 
.8 

.4 


804.2477 
809.2821 
814.8822 
819.8980 
824.4796 


100.5310 
100.8451 
101.1593 
101.4734 
101.7876 


36.0 
.1 
.2 
.3 

.4 


1017.8760 
1028.5887 
1029.2172 
1034.9118 
1040.6212 


113.0978 
113.4115 
113.7257 
114.0398 
114.8540 


.5 
.6 

.7 
.8 
.9 


829.5768 
834.6898 
889.8185 
844.9628 
850.1229 


102.1018 
102.4159 
102.7801 
103.0442 
108.8584 


.5 
.6 
.7 

.8 
.9 


1046.8467 
1052.0880 
1057.8449 
1063.6176 
1069.4060 


114.6681 
114.9823 
115.2965 
115.6106 
115.9248 


88.0 
.1 
.2 
.8 

.4 


855.2986 
860.4902 
865.6978 
870.9202 
876.1588 


108.6726 
103.9867 
104.3009 
104.6150 
104.9292 


87.0 
.1 
.2 
.8 
.4 


1075.2101 
1081.0299 
1086.8654 
1092.7166 
1098.5885 


116.2389 
116.5631 
116.8672 
117.1814 
117.4956 


.5 
.6 

.7 
.8 
.9 


881.4181 
886.6881 
891.9688 
897.2708 
902.5874 


105.2434 
105.5575 
105.8717 
106.1858 
106.5000 


.5 
.6 

.7 
.8 
.9 


1104.4662 
1110.8645 
1116.2786 
1122.2083 
1128.1588 


117.8097 
118.1239 
118.4380 
118.7522 
119.0664 


84.0 
.1 
.2 
.8 

.4 


907.9208 
918.2688 
918.6881 
924.0131 
929.4088 


106.8142 
107.1283 
107.4425 
107.7566 
108.0708 


88.0 
.1 
.2 
.3 
.4 


1134.1149 
1140.0918 
1146.0844 
1152.0927 
1158.1167 


119.3805 
119.6947 
120.0088 
120.3230 
120.6372 


.6 
.6 

.7 
.8 
.9 


984.8202 
940.2473 
945.6901 
951.1486 
956.6228 


108.8849 
108.6991 
109.0133 
109.3274 
109.6416 


.5 
.6 

.7 
.8 
.9 


1164.1564 
1170.2118 
1176.2830 
1182.8698 
1188.4724 


120.9513 
121.2655 
121.5796 
121.8938 
122.2080 


85.0 
.1 
.2 
.8 

.4 


962.1128 
967.6184 
978.1897 
978.6768 
984.2296 


109.9557 
110.2699 
110.5841 
110.8982 
111.2124 


89.0 
.1 
.2 
.3 
.4 


1194.5906 
1200.7246 
1206.8742 
1213.0396 
1219.2207 


122.5221 
122.8363 
123.1504 
123.4646 

123.7788 


.5 
.6 

.7 
.8 
.9 


989.7980 

995.8822 

1000.9821 

1006.6977 

1012.2290 


111.5265 
111.8407 
112.1549 
112.4690 
112.7882 


.5 
.6 

.7 
.8 
.9 


1225.4175 
1231.6300 
1237.8582 
1244.1021 
1250.8617 


124.0929 
124.4071 
124.7212 
125.0354 
125.8495 
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JONCS 4k LAUQHLINS, LlMITCD. 



AREAS AND CIRCUMFCRENCES OF CIRCLES. 

(COHTnrUED.) 



Diam. 


Area. 


Clrcum. 


Diam. 


Area. 


Circam. 


40.0 
.1 
.2 
.3 
.4 


1256.6371 
1262.9281 
1269.2348 
1275.5573 
1281.8955 


125.6637 
125.9779 
126.2920 
126.6062 
126.9203 


44.0 
.1 
.2 
.8 
.4 


1520.5808 
1527.4502 
1534.3858 
1541.8860 
1548.8025 


188.2801 
188.5442 
138.8584 
139.1726 
139.4867 


.5 
.6 

.7 
.8 
.9 


1288.2493 
1294.6189 
1301.0042 
1307.4052 
1313.8219 


127.2345 
127.5487 
127.8628 
128.1770 
128.4911 


.6 
.6 

.7 
.8 
.9 


1555.2847 
1562.2826 
1569.2962 
1576.8255 
1583.8706 


139.8009 
140.1153 
140.4292 
140.7434 
141.0575 


41.0 
.1 
.2 
.3 
.4 


1320.2543 
1326.7024 
1333.1663 
1339.6458 
1346.1410 


128.8053 
129.1195 
129.4336 
129.7478 
130.0619 


45.0 
.1 

.2 
.8 
.4 


1590.4818 
1597.5077 
1604.5999 
1611.7077 
1618.8818 


141.3717 
141.6858 
142.0000 
142.3142 
142.6283 


.5 
.6 

.7 
.8 
.9 


1352.6520 
1359.1786 
1365.7210 
1372.2791 
1378.8529 


130.3761 
180.6903 
131.0044 
131.3186 
131.6327 


.5 
.6 

.7 
.8 
.9 


1625.9705 
1633.1255 
1640.2962 
1647.4826 
1654.6847 


142.9425 
143.2566 
143.5708 
143.8849 
144.1991 


42.0 
.1 

.2 
.3 
.4 


1385.4424 
1392.0476 
1398.6685 
1405.3051 
1411.9574 


131.9469 
132.2611 
132.5752 
132.8894 
133.2035 


46.0 
.1 
.2 
.3 
.4 


1661.9025 
1669.1360 
1676.3858 
1683.6502 
1690.9308 


144.5183 
144.8274 
145.1416 
145.4557 
145.7699 


.5 
.6 

.7 
.8 
.9 


1418.6254 
1425.309^ 
1432.0086 
1438.7238 
1445.4546 


133.5177 
133.8318 
134.1460 
134.4602 
184.7743 


.6 
.6 

.7 
.8 
.9 


1698.2272 
1705.5892 
1712.8670 
1720.2105 
1727.5697 


146.0841 
146.8982 
146.7124 
147.0265 
147.8407 


43.0 
.1 
.2 
.3 

.4 


1452.2012 
1458.9635 
1465.7415 
1472.5352 
1479.8446 


135.0885 
135.4026 
185.7168 
136.0310 
136.3451 


47.0- 
.1 
.2 
.3 
.4 


1784.9446 
1742.3351 
1749.7414 
1757.1635 
1764.6012 


147.6550 
147.9690 
148.2832 
148.5978 
148.9115 


.5 
.6 

.7 
.8 
.9 


1486.1697 
1493.0105 
1499.8670 
1506.7393 
1513.6272 


136.6593 
136.9734 
187.2876 
187.6018 
187.9159 


.6 
.6 

.7 
.8 
.9 


1772.0546 
1779.5287 
1787.0086 
1794.5091 
1802.0254 


149.2257 
149.5898 
149.8540 
150.1681 
150.4828 
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ARCA8 AND CIRCUMFCRCNCCS OF CIRCLES. 

(CONTINUBD.) 



Dlam. 



48.0 
.1 
.2 
.3 
.4 

.5 
.6 

.7 
.8 
.9 

49.0 
.1 
.2 
.3 
.4 

.5 
.6 

.7 
.8 
.9 

50.0 
.1 
.2 
.3 
.4 

.5 
.6 

.7 
.8 
.9 



51 




.1 
.2 
.3 
.4 

.5 
.6 

.7 
.8 
.9 



Area. 



1809.5574 
1817.1050 
1824.6684 
1882.2475 
1839.8423 

1847.4528 
1855.0790 
1862.7210 
1870.3786 
1878.0519 

1885.7409 
1893.4457 
1901.1662 
1908.9024 
1916.6543 

1924.4218 
1932.2051 
1940.0042 
1947.8189 
1955.6493 

1968.4954 
1971.3572 
1979.2348 
1987.1280 
1995.0370 

2002.9617 
2010.9020 
2018.8581 
2026.8299 
2034.8174 

2042.8206 
2050.8395 
2058.8742 
2066.9245 
2074.9905 

2083.0723 
2091.1697 
2099.2829 
2107.4118 
2115.5568 



Circum. 


Diam. 


150.7964 
151.1106 
151.4248 
151.7389 
152.0581 


52.0 
.1 
.2 
.8 
.4 


152.3672 
152.6814 
152.9956 
153.8097 
158.6239 


.6 
.6 

.7 
.8 
.9 


153.9380 
154.2522 
154.5664 
154.8805 
155.1947 


53.0 
.1 
.2 
.3 
.4 


156.5088 
155.8230 
156.1372 
156.4513 
156.7655 


.5 
.6 

.7 
.8 
.9 


157.0796 
157.8938 
157.7080 
158.0221 
158.3363 


64.0 
.1 
.2 
.3 
.4 


158.6504 
158.9646 
159.2787 
159.5929 
159.9071 


.5 
.6 

.7 
.8 
.9 


160.2212 
160.5354 
160.8495 
161.1637 
161.4779 


55.0 
.1 
.2 
.3 
.4 


161.7920 
162.1062 
162.4203 
162.7345 
163.0487 


.5 
.6 

.7 
.8 
.9 



Area. 



2128.7166 
2181.8926 
2140.0843 
2148.2917 
2156.5149 

2164.7537 
2173.0082 
2181.2785 
2189.5644 
2197.8661 

2206.1834 
2214.5165 
2222.8653 
2231.2298 
2239.6100 

2248.0059 
2256.4175 
2264.8448 
2273.2879 
2281.7466 

2290.2210 
2298.7112 
2307.2171 
2315.7386 
2324.2759 

2332.8289 
2341.3976 
2349.9820 
2358.5821 
2367.1979 

2375.8294 
2384.4767 
2393.1396 
2401.8188 
2410.5126 

2419.2227 
2427.9485 
2436.6899 
2445.4471 
2454.2200 



Circum. 



163.3628 
163.6770 
163.9911 
164.3053 
164.6195 

164.9386 
165.2479 
165.6619 
165.8761 
166.1903 

166.5044 
166.8186 
167.1327 
167.4469 
167.7610 

168.0752 
168.8894 
168.7035 
169.0177 
169.3318 

169.6460 
169.9602 
170.2743 
170.5885 
170.9026 

171.2168 
171.5310 
171.8451 
172.1593 
172.4735 

172.7876 
173.1017 
178.4159 
178.7801 
174.0442 

174.8584 
174.6726 
174.9867 
175.3009 
175.6150 



JONCS A. LAUaHUNS. LlMITCD. 



AREAS AND CIRCUMFERCNCES' OF CIRCLCe. 

(CONTINUXD.) 



Diam. 


Area. 


Ciroum. 


Diam. 

60.0 
.1 
.2 
.3 
.4 


Area. 


Circnm. 


56.0 
.1 
.2 
.3 

.4 


2463.0086 
2471.8130 
2480.6330 
2489.4687 
2498.3201 


175.9292 
176.2433 
176.5675 
176.8717 

177.1858 


2827.4334 
2836.8660 
2846.3144 
2855.7784 
2865.2582 


188.4956 
188.8097 
189.1239 
189.4380 
189.7622 


.6 
.6 

.7 
.8 
.9 


2507.1873 
2516.0701 
2524.9687 
2533.8830 
2542.8129 


177.6000 
177.8141 
178.1283 
178.4425 
178.7566 


.5 
.6 

.7 
.8 
.9 


2874.7686 
2884.2648 
2893.7917 
2903.3343 
2912.8926 


190.0664 
190.3805 
190.6947 
191.0088 
191.8230 


67.0 
.1 
.2 
.3 
.4 


2551.7586 
2560.7200 
2569.6971 
2578.6809 
2587.6986 


179.0708 
179.3849 
179.6991 
180.0133 
180.3274 


61.0 
.1 
.2 
.3 

.4 


2922.4666 
2932.0563 
2941.6617 
2951.2828 
2960.9197 


191.6872 
191.9613 
192.2655 
192.6796 
192.8988 


.5 
.6 

.7 
.8 
.9 


2596.7227 
2605.7626 
2614.8183 
2623.8896 
2632.9767 


180.6416 
180.9557 
181.2699 
181.5841 
181.8982 


.5 
.6 

.7 
.8 
.9 


2970.6722 
2980.2405 
2989.9244 
2999.6241 
3009.8395 


198.2079 
193.6221 
193.8368 
194.1504 
194.4646 


68.0 
.1 
.2 
.3 
.4 


2642.0794 
2651.1979 
2660.3321 
2669.4820 
2678.6476 


182.2124 
182.5265 
182.8407 
183.1549 
183.4690 


62.0 
.1 
.2 
.3 

.4 


8019.0706 
8028.8173 
8038.5798 
3048.3680 
8068.1620 


194.7787 
195.0929 
195.4071 
195.7212 
196.0354 


.5 
.6 

.7 
.8 
.9 


2687.8289 
2697.(^59 
2706.2886 
2715.4670 
2724.7112 


183.7882 
184.0973 
184.4115 
184.7256 
185.0398 


.5 
.6 

.7 
.8 
.9 


8067.9616 
3077.7869 
8087.6279 
8097.4847 
8107.3671 


196.3496 
196.6687 
196.9779 
197.2920 
197.6062 


59.0 
.1 
.2 
.3 

.4 


2733.9710 
2743.2466 
2752.5378 
2761.8448 
2771.1675 


185.3640 
185.6681 
185.9823 
186.2964 
186.6106 


63.0 
.1 
.2 
.3 
.4 


3117.2463 
3127.1492 
3137.0688 
8147.0040 
8156.9660 


197.9208 
198.2846 
198.5487 
198.8628 
199.1770 


.6 
.6 

.7 
.8 
.9 


2780.5058 
2789.8599 
2799.2297 
2808.6152 
2818.0165 


186.9248 
187.2389 
187.6531 
187.8672 
188.1814 


.5 
.6 

.7 
.8 
.9 


3166.9217 
8176.9043 
3186.9023 
3196.9161 
8206.9466 


199.4911 
199.8068 
200.1196 
200.4886 
200.7478 



JONcs ik LAuaHUNS, Limited 



AREAS AND CIRCUMFERCNCC8 OF CIRCLES. 

(ooxmnrBO.) 



Dlam. 


Area. 


Circum. 


Dbun. 


Area. 


Clicum. 


64.0 
.1 
.2 
•3 
.4 


3216.9909 
3227.0518 
8237.1285 
3247.2222 
3257.3289 


201.0620 
201.3761 
201.6902 
202.0044 
202.3186 


68.0 
.1 
.2 
.3 
.4 


3631.6811 
3642.8704 
8653.0754 
3663.7960 
3674.5324 


213.6283 
213.9425 
214.2566 
214.5708 
214.8849 


.5 
.6 

.7 
.8 
.9 


3267.4527 
3277.5922 

3287.7474 
8297.9183 
3308.1049 


202.6327 
202.9469 
203.2610 
203.5752 
203.8894 


.5 
.6 

.7 
.8 
.9 


3685.2845 
3696.0523 
3706.8359 
3717.6351 
8728.4500 


215.1991 
215.5133 
215.8274 
216.1416 
216.4556 


65.0 
.1 
.2 
.3 
.4 


3318.8072 
3328.5253 
3338.7590 
3349.0085 
8359.2736 


204.2035 
204.5176 
204.8318 
205.1460 
205.4602 


69.0 
.1 
.2 
.3 

.4 


8789.2807 
3760.1270 
3760.9891 
3771.8668 
8782.7608 


216.7699 
217.0841 
217.3982 
217.7124 
218.0265 


.5 
.6 

.7 
.8 
.9 


8369.5545 
3379.8510 
3390.1633 
3400.4913 
3410.8850 


205.7748 
206.0885 
206.4026 
206.7168 
207.0810 


.5 
.6 

.7 
.8 
.9 


3793.6695 
3804.5944 
3815.5350 
3826.4913 
8837.4638 


218.8407 
218.6548 
218.9690 
219.2882 
219.5978 


66.0 
.1 
.2 
.3 

.4 


3421.1944 
3481.5695 
3441.9603 
3452.3669 
3462.7891 


207.8451 
207.6593 
207.9734 

208.2876 
208.6017 


70.0 
.1 
.2 
.8 

.4 


3848.4510 
3859.4544 
3870.4736 
3881.5084 
8892.5590 


219.9115 
220.2256 
220.5398 
220.8540 
221.1681 


.5 
.6 

.7 
.8 
.9 


3473.2270 
3488.6807 
8494.1500 
3504.6351 
3515.1859 


208.9159 
209.2301 
209.5442 
209.8584 
210.1725 


.5 
.6 

.7 
.8 
.9 


8903.6252 
8914.7072 
3925.8049 
3936.9182 
3948.0478 


221.4823 
221.7964 
222.1106 
222.4248 
222.7389 


67.0 
.1 
.2 
.3 
.4 


3525.6524 
3536.1845 
3546.7324 
3557.2960 
3567.8754 


210.4867 
210.8009 
211.1150 
211.4292 
211.7438 


71.0 
.1 
.2 
.3 
.4 


3959.1921 
3970.8526 
3981.6289 
3992.7208 
4003.9284 


223.0531 
223.3672 
223.6814 
223.9956 
224.3097 


.6 
.6 

.7 
.8 
.9 


3578 4704 
3589.0811 
3599.7075 
3610.3497 
8621.0075 


212.0575 
212.3717 
212.6858 
213.0000 
213.8141 


.5 
.6 

.7 
.8 
.9 


4015.1518 
4026.8908 
4087.6456 
4048.9160 
4060.2022 


224.6239 
224.9380 
225.2522 
225.5664 
225.8805 
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JONCS iu LAUQHLINS, 


Limited 






ARCAS AND 


CIRCUMFERENCES OF CIRCLES. 








(CONTINUSD.) 








Diam. 


Area. 


Clrcum. 


Diam. 


Area. 


Circum. 




72.0 
.1 
.2 
.3 
.4 


4071.5041 
4082.8217 
4094.1550 
4105.5040 
4116.8687 


226.1947 
226.5088 
226.8230 
227.1371 
227.4513 


76.0 
.1 
.2 
.3 
.4 


4536.4598 
4548.4057 
4560.8678 
4572.8446 
4584.3377 


238.7610 
239.0752 
239.3894 
239.7035 
240.0177 


.5 
.6 

.7 
.8 
.9 


4128.2491 
4139.6452 
4151.0571 
4162.4846 
4173.9279 


227.7655 
228.0796 
228.3938 
228.7079 
229.0221 


.5 
.6 

.7 
.8 
.9 


4596.3464 
4608.3708 
4620.4110 
4632.4669 
4644.5384 


240.3318 
240.6460 
240.9602 
241.2748 
241.5885 




73.0 
.1 
.2 
.3 
.4 


4185.3868 
4196.8615 
4208.3519 
4219.8579 
4231.3797 


229.3363 
229.6504 
229.9646 
230.2787 
230.5929 


77.0 
.1 
.2 
.3 

.4 


4656.6257 

4668.7287 
4680.8474 
4692.9818 
4705.1319 


241.9026 
242.2168 
242.6310 
242.8451 
243.1592 




.5 
.8 

.7 
.8 
.9 


4242.9172 
4254.4704 
4266.0394 
4277.6240 
4289.2243 


230.9071 
231.2212 
231.5354 
231.8495 
232.1637 


.5 
.6 
.7 

.8 
.9 


4717.2977 
4729.4792 
4741.6765 
4753.8894 
4766.1181 


243.4734 
243.7876 
244.1017 
244.4159 . 
244.7801 




74.0 
.1 
.2 
.3 
.4 


4300.8403 
4312.4721 
4324.1195 
4335.7827 
4347.4616 


232.4779 
232.7920 
233.1062 
233.4203 
233.7345 


78.0 
.1 
.2 
.3 
.4 


4778.3624 
4790.6225 
4802.8983 
4815.1897 
4827.4969 


245.0442 
245.3584 
245.6725 
245.9867 
246.3009 




.5 
.6 

.7 
.8 
.9 


4359.1562 
4370.8664 
4382.5924 
4394.3341 
4406.0916 


234.0487 
234.3628 
234.6770 
234.9911 
235.3053 


.5 
.6 

.7 
.8 
.9 


4839.8198 
4852.1584 
4864.5128 
4876.8828 
4889.2685 


246.6150 
246.9292 
247.2433 
247.5575 

247.8717 




75.0 
.1 
.2 
.8 
.4 


4417.8647 
4429.6535 
4441.4580 
4453.2783 
4465.1142 


235.6194 
235.9336 
236.2478 
236.5619 
236.8761 


79.0 
.1 
.2 
.3 
.4 


4901.6699 
4914.0871 
4926.5199 
4938.9685 
4951.4328 


248.1858 
248.5000 
248.8141 
249.1288 
249.4425 




.5 
.6 

.7 

i 


4476.9659 
4488.8332 
4500.7163 
4512.6151 
4524.5296 


237.1902 
237.5044 
237.8186 
238.1827 
238.4469 


.5 
.6 

.7 
.8 
.9 


4963.9127 

4976.4084 
4988.9198 
5001.4469 
5013.9897 


249.7566 
250.0708 
250.3850 
250.6991 
251.0188 


















^^ 















JONCS 4. LAUQHLINS. LIMITED. 



AREAS AND CIRCUMFERENCES OF CIRCLES. 

(ooNmniED.) 



Dlam. 


Area. 


Circum. 


Diam. 


Area. 


Circum. 


80.0 
.1 
.2 
.3 
.4 


5026.5482 
5039.1225 
5051.7124 
5064.3180 
5076.9394 


261.3274 
251.6416 
251.9557 
252.2699 
252.5840 


84.0 
.1 
.2 
.3 
.4 


5541.7694 
6554.9720 
6568.1902 
5581.4242 
6594.6739 


263.8938 
264.2079 
264.5221 
264.8363 
265.1514 


.5 
.6 

.7 
.8 
.9 


5089.5764 
5102.2292 
5114.8977 
5127.5819 
5140.2818 


252.8982 
253.2124 
253.5265 
253.8407 
254.1548 


.6 
.6 

.7 
.8 
.9 


6607.9392 
6621.2203 
6634.5171 
6647.8296 
6661.1678 


265.4646 
265.7787 
266.0929 
266.4071 
266.7212 


81.0 
.1 
.2 
.3 
.4 


5152.9973 
5165.7287 
5178.4757 
5191.2384 
5204.0168 


254.4690 
254.7832 
255.0973 
255.4115 
255.7256 


86.0 
.1 
.2 
.3 
.4 


6674.5017 
5687.8614 
6701.2367 
5714.6277 
6728.0345 


267.0364 
267.3495 
267.6637 
267.9779 
268.2920 


.5 
.6 

.7 
.8 
.9 


5216.8110 
5229.6208 
5242.4463 
5255.2876 
5268.1446 


266.0398 
256.3540 
256.6681 
256.9823 
257.2966 


.6 
.6 

.7 
.o 
.9 


6741.4669 
6764.8961 
6768.3490 
6781.8185 
5796.3038 


268.6062 
268.9203 
269.2845 
269.6486 
^69.8628 


82.0 
.1 
.2 
.3 
.4 


5281.0173 
5293.9056 
5306.8097 
5319.7295 
5332.6650 


267.6106 
267.9247 
258.2389 
258.6531 
258.8672 


86.0 
.1 
.2 
.3 

.4 


6808.8048 
6822.3216 
5836.8589 
5849.4020 
6862.9659 


270.1770 
270.4911 
270.8053 
271.1194 
271.4386 


.5 
.6 

.7 
.8 
.9 


5345.6162 
5358.5832 
5371.5658 
5384.6641 
5397.5782 


259.1814 
269.4956 
259.8097 
260.1289 
260.4380 


.6 
.6 

.7 
.8 
.9 


6876.5454 
5890.1407 
5903.7516 
5917.3783 
5931.0206 


271.7478 
272.0619 
272.8761 
272.6902 
273.0044 


83.0 
.1 
.2 
.3 
.4 


5410.6079 
5423.6534 
5436.7146 
5449.7915 
5462.8840 


260.7522 
261.0663 
261.3805 
261.6947 
262.0088 


87.0 
.1 
.2 
.3 
.4 


5944.6787 
5958.3525 
5972.0420 
5985.7472 
6999.4681 


273.3186 
273.6327 
273.9469 
274.2610 
274.6762 


.5 
.6 

.7 
.8 
.9 


5475.9923 
5489.1163 
5502.2561 
5515.4115 
5628.5826 


262.3230 
262.6371 
262.9513 
263.2655 
263.5796 


.6 

.6 
.7 
.8 
.9 


6013.2047 
6026.9670 
6040.7260 
6054.6088 
€068.3082 


274.8894 
276.2036 
275.6177 
276.8318 
276.1460 
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JONCS 4, LAUONLIMS. LlMITCD. 



ARIAS AND CIRCUMPCRCNCCS OPCIRCLCS. 

(ooMTcnnn>.) 



Diam. 


Area. 


Ciicum. 


Dlam. 


Area. 


Clrcum. 


88.0 
.1 
.2 
.3 
.4 


6082.1284 
6095.9542 
6109.8008 
6128. 66S1 
6187.5411 


276.4602 
276.7743 
277.0885 
277.4026 
277.7168 


92.0 
.1 
.2 
.3 
.4 


6647.6101 
6662.0692 
6676.5441 
6691.0347 
6705.5410 


289.0266 
289.8407 
289.6648 
289.9690 
290.2882 


.5 
.6 

.7 
.8 
.9 


6151.4348 
6165.8442 
6179.2698 
6193.2101 
6207.1666 


278.0809 
278.8451 
278.6593 
278.9740 
279.2876 


.5 
.6 
.7 
.8 
.9 


6720.0680 
6784.6008 
6749.1542 
6763.7288 
6778.3082 


290.5973 
290.9115 
291.2256 
291.6398 
291.8540 


8ft.O 
.1 
.2 
.8 
.4 


6221.1889 
6285.1268 
6249.1804 
6263.1498 
6277.1849 


279.6017 
279.9159 
280.2801 
280.5442 

280.8584 


98.0 
.1 
.2 
.8 
.4 


6792.9087 
6807.5260 
6822.1569 
6886.8046 
6851.4680 


292.1681 
292.4823 
292.7964 
298.1106 
298.4248 


.5 
.6 

.7 
.8 
.9 


6291.2856 
6305.3021 
6319.3843 
6333.4822 
6347.5968 


281.1725 
281.4867 
281.8009 
282.1150 
282.4292 


.6 
.6 

.7 
.8 
.9 


6866.1471 
6880.8419 
6895.5524 
6910.2786 
6925.0205 


293.7389 
294.0631 
294.8672 
294.6814 
294.9956 


90.0 
.1 
.2 
.3 
.4 


6361.7251 
6375.8701 
6390.0309 
6404.2073 
6418.8995 


282.7488 
288.0575 
288.3717 

283.6858 
284.0000 


94.0 
.1 
.2 
.3 
.4 


6939.7782 
6954.6515 
6969.8106 
6984.1453 
6998.9658 


295.3097 
295.6239 
295.9880 
296.2622 
296.6668 


.5 
.6 

.7 
.8 
.9 


6432.6073 
6446.8809 
6461.0701 
6475.8251 
6489.5958 


284.3141 
284.6283 
284.9425 
285.2566 
285.5708 


.5 
.6 

.7 
.8 
.9 


7013.8019 
7028.6538 
7043.5214 
7058.4047 
7073.8033 


296.8805 
297.1947 
297.5088 
297.8230 
298.1371 


91.0 
.1 
.2 
.3 
.4 


6508.8822 
6518.1843 
6532.5021 
6546.8356 
6561.1848 


285.8849 
286.1991 
286.5138 
286.8274 
287.1416 


95.0 
.1 
.2 
.3 
.4 


7088.2184 
7103.1488 
7118.1950 
7133.0568 
7148.0348 


298.4518 
298.7655 
299.0796 
299.8988 
299.7079 


.5 
.6 

.7 
.8 
.9 


6575.5498 
6589.9304 
6604.3268 
6618.7388 
6683.1666 


287.4557 
287.7699 

288.0840 
288.8982 
288.7124 


.6 

.6 
.7 
.8 
.9 


7163.0276 
7178.0866 
7193.0612 
7208.1016 
7223.1577 


800.0221 
800.8863 
800.6604 
800.9646 
801.2787 



JONCS Ar LAUQHLINS. LIMITCD. 
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AREAS AND CIRCUMFERENCES OF CIRCLES. 

(CONTIKUBD.) 



Dlam. 


Area. 


Circum. 


Diam. 


Area. 


Circum. 


96.0 
.1 
.2 
.3 
A 


7238.2295 
7253.3170 
7268.4202 
7283.5391 
7298.6737 


301.6929 
301.9071 
302.2212 
302.6854 
802.8405 


98.0 
.1 
.2 
.3 
.4 


7542.9640 
7558.3656 
7573.7830 
7589.2161 
7604.6648 


307.8761 
808.1902 
308.5044 
308.8186 
309.1327 


.6 
.6 

.7 
.8 
.9 


7313.8240 
7328.9901 
7344.1718 
7359.3693 
7374.5824 


303.1637 
303.4779 
303.7920 
304.1062 
304.4208 


.5 

.6 
.7 
.8 
.9 


7620.1293 
7635.6095 
7651.1054 
7666.6170 
7682.1444 


309.4469 
309.7610 
310.0752 
310.3894 
310.7035 


97.0 
.1 
.2 
.3 
.4 


7389.8113 
7405.0559 
7420.3162 
7435.5922 
7460.8839 


304.7345 
305.0486 
305.3628 
305.6770 
305.9911 


99.0 
.1 
.2 
.3 
.4 


7697.6893 
7713.2461 
7728.8206 
7744.4107 
7760.0166 


311.0177 
311.3318 
311.6460 
311.9602 
312.2743 


.5 
.6 

.7 
.8 
.9 


7466.1913 
7481.6144 
7496.8532 
7512.2078 
7527.6780 


306.3063 
306.6194 
306.9336 
307.2478 
307.6619 


.5 
.6 

.7 
.8 
.9 


7775.6382 
7791.2754 
7806.9284 
7822.6971 
7838.2816 


312.5885 
312.9026 
313.2168 
313.6309 
313.8461 








100.0 


7853.9816 


314.1593 



To compute the area or circumference of a diameter greater 

tJyjm 100 and less than 1001 : 

Take out the area or circumference from table as though 
the number had one decimal, and move the decimal point 
two places to the right for the area, and one place for the 
circumference. 

EXAMPLE— Wanted the area and circumference of 567. The 
tabular area for 66.7 is 2524.0687, and circumference 178.1288. There- 
fore area for 667 =268496.87 and circumference = 1781.288. 

To compute the area or circumference of a diameter greater 

than 1000: 

Divide by a factor, as 2, 3, 4, 5, etc., if practicable, that 
will leave a quotient to be found in table, then multiply the 
tabular area of the quotient by the square of the factor, or 
the tabular circumference by the factor. 

EXAMPLE— Wanted the area and circumference of 2109. Divid- 
ing by 8, the quotient is 708, for which the area is 888150.84, and the 
circumference 2206.64. Therefore area of 8109 = 888150.84 x 9 = 
8408867^ and circumference = 2206.64 X 8 = 6625.62. 
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L0JQARITHM8 OP NUMBERS. 



Re. 





1 


2 


3 


4 


5 

0212 


6 

0253 


7 
0294 


8 

0334 


9 

0374 


m 


10 


0000 

0414 
0792 
1139 

1461 
1761 
2041 

2304 
2553 

2788 


0048 

0453 
0828 
1173 

1492 
1790 
2068 

2330 
2577 
2810 


0086 

0492 
0864 
1206 

1523 
1818 
2095 

2855 
2601 
2833 


0128 

0581 
0899 
1289 

1553 

1847 
2122 

2380 
2625 
2856 


0170 

0569 
0934 
1271 

1584 
1875 
2148 

2405 
2648 

2878 


40 


11 
12 
13 

14 
15 
16 

17 
18 
19 


0607 
0969 
1803 

1614 
1903 
2175 

2480 
2672 
2900 


0645 
1004 
1885 

1644 
1981 
2201 

2455 
2695 
2928 


0682 
1038 
1867 

1678 
1959 
2227 

2480 
2718 
2945 


0719 
1072 
1399 

1703 
1987 
2253 

2504 
2742 
2967 


0755 
1106 
1430 

1782 
2014 
2279 

2529 
2765 
2989 


87 
33 
31 

29 

27 
25 

24 
23 
21 


20 


3010 


3032 


3054 


8075 


3096 


3118 

8324 
3522 
8711 

8892 
4065 
4282 

4893 

4548 
4698 


3139 

3845 
3541 
3729 

8909 
4082 
4249 

4409 
4564 
4718 


8160 

8365 
3560 
8747 

8927 

4099 
4265 

4425 
4579 

4728 


3181 

8885 
8579 
3766 

3945 
4116 
4281 

4440 
4594 
4742 


8201 

3404 
8598 

8784 

8962 
4188 
4298 

4456 
4609 
4757 


21 


21 
22 
23 

24 
25 
26 

27 
28 
29 


3222 
3424 
3617 

3802 
3979 
4150 

4314 
4472 
4624 


8243 
3444 
3636 

3820 
3997 
4166 

4330 

4487 
4639 


8268 
8464 
3655 

3838 
4014 
4188 

4346 
4502 
4654 


3284 
3488 
8674 

8856 

4031 
4200 

4362 
4518 
4669 


3804 
3502 
3692 

3874 

4048 
4216 

4878 
4533 
4688 


20 
19 
18 

17 

17 
16 

16 

15 
14 


30 


4771 


4786 


4800 


4814 


4829 


4843 


4857 


4871 


4886 


4900 


14 


31 
32 
33 

84 
85 
36 

87 
88 
39 


4914 
5051 
6185 

5315 
5441 
5563 

5682 
5798 
5911 




4928 
5065 
5198 

5328 
5453 
5575 

5694 
5809 
5922 

1 


4942 
5079 
5211 

5340 
5465 

5587 

5705 
5821 
5983 

2 


4955 
5092 
5224 

5353 

5478 
5599 

5717 
5832 
5944 

8 


4969 
5105 
5237 

5366 
5490 
5611 

5729 
5843 
5955 

4 


4988 
5119 
5250 

5378 
5502 
5623 

5740 
5855 
5966 


4997 
5182 
5268 

5891 
5514 
5685 

5752 
5866 
5977 


5011 
5145 
5276 

5403 
5527 
5647 

5763 

5877 
5988 


5024 
5169 
5289 

5416 
5539 
5658 

5776 

5888 
5999 


5088 
5172 
5302 

5428 
5551 
5670 

5786 
5899 
6010 


18 
18 
18 

13 
12 
12 

12 
12 
11 


Ro. 


5 


6 


7 


8 


9 


m 



< y 
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LOGARITHMS OP NUMBERS 



Ho. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


DiC 


40 


6021 


6081 


6042 


6058 


6064 


6075 


6085 


6096 


6107 


6117 


11 


41 
42 
43 

44 
45 
46 

47 
48 
49 


6128 
6282 
6885 

6435 
6582 
6628 

6721 
6812 
6902 


6188 
6248 
6845 

6444 
6542 
6687 

6780 
6821 
6911 


6149 
6258 
6355 

6454 
6551 
6646 

6789 
6880 
6920 


6160 
6268 
6865 

6464 
6561 
6656 

6749 
6889 
6928 


6170 
6274 
6375 

6474 
6571 
6665 

6758 
6848 
6937 


6180 
6284 
6885 

6484 
6580 
6675 

6767 
6857 
6946 


6191 
6294 
6895 

6498 
6590 
6684 

6776 
6866 
6955 


6201 
6804 
6405 

6508 
6599 
6693 

6785 
6875 
6964 


6212 
6314 
6415 

6513 
6609 
6702 

6794 
6884 
6972 


6222 
6325 
6425 

6522 
6618 
6712 

6803 
6893 
6981 


10 
10 
10 

10 

10 

9 

9 
9 
9 


50 


6990 


6998 


7007 


7016 


7024 


7038 


7042 


7050 


7059 


7067 


9 


51 
52 
53 

54 
55 
56 

57 
58 
59 


7076 
7160 
7248 

7824 
7404 
7482 

7669 
7684 
7709 


7084 
7168 
7251 

7882 

7412 
7490 

7566 
7642 
7716 


7098 

7177 
7259 

7840 
7419 
7497 

7574 
7649 
7728 


7101 
7185 
7267 

7848 
7427 
7505 

7582 
7657 
7781 


7110 
7193 

7275 

7356 
7485 
7518 

7589 
7664 

7788 


7118 
7202 
7284 

7864 
7448 
7520 

7597 
7672 
7745 


7126 
7210 
7292 

7372 

7451 
7528 

7604 
7679 
7752 


7135 
7218 
7800 

7880 
7459 
7536 

7612 
7686 
7760 


7143 
7226 
7308 

7388 
7466 
7548 

7619 
7694 

7767 


7152 
7235 
7316 

7896 
7474 
7551 

7627 
7701 

7774 


8 
8 
8 

8 
8 
8 

7 
8 
8 


60 


7782 


7789 


7796 


7808 


7810 


7818 


7825 


7882 


7889 


7846 


7 


61 
62 
63 

64 
65 
66 

67 
68 
69 

No. 


7868 
7924 
7998 

8062 
8129 
8195 

8261 
8825 

8888 




7860 
7981 

8000 

8069 
8186 
8202 

8267 

8881 
8895 

1 


7868 
7988 
8007 

8075 
8142 
8209 

8274 
8888 
8401 

2 


7875 
7945 
8014 

8082 
8149 
8215 

8280 
8844 
8407 

3 


7882 
7952 
8021 

8089 
8156 
8222 

8287 
8861 
8414 

4 


7889 
7959 

8028 

8096 
8162 
8228 

8298 
8357 
8420 

5 


7896 
7966 
8085 

8102 
8169 
8285 

8299 
8368 
8426 

6 


7908 
7978 
8041 

8109 
8176 
8241 

8806 
8870 
8482 

7 


7910 
7980 
8048 

8116 
8182 
8248 

8312 
8376 
8489 

8 


7917 
7987 
8055 

8122 

8189 
8254 

8819 

8382 
8445 

9 


7 
6 

7 

7 
6 

7 

6 
6 
6 

m 
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JONKS Ar LAUONUNS, LIMITCD. 



LOGARITHMS OF NUMBCR8-CONTINUCD. 



u 





1 


8 


3 


4 


5 


6 


7 


8 


9 


KC 


70 


8451 


8457 


8468 


8470 


8476 


8482 


8488 


8494 


8500 


8506 


7 


71 
72 
73 

74 
75 
76 

77 
78 
79 


8518 
8573 
8688 

8692 

8751 
8808 

8865 
8921 
8976 


8519 

8579 
8689 

8698 
8756 
8814 

8871 
8927 
8982 


8525 

8586 
8645 

8704 
8762 
8820 

8876 
8982 
8987 


8581 
8591 
8651 

8710 
8768 
8825 

8882 
8988 
8998 


8587 
8597 
8657 

8716 
8774 
8881 

8887 
8948 
8998 


8548 
8608 
8668 

8722 
8779 
8887 

8898 
8949 
9004 


8549 
8609 
8669 

8727 
8785 
8842 

8899 
8954 
9009 


8555 
8615 
8675 

8788 
8791 
8848 

8904 
8960 
9015 


8561 
8621 
8681 

8789 
8797 
8864 

8910 
8965 
9020 


8567 
8627 
8686 

8746 
8802 
8859 

8915 
8971 
9025 


6 
6 
6 

6 
6 
6 

6 
5 
6 


80 


9081 


9086 


9042 


9047 


9053 


9058 


9068 


9069 


9074 


9079 


6 


81 
82 
83 

84 
85 
86 

87 
88 
89 


9085 
9188 
9191 

9248 
9294 
9845 

9895 
9445 
9494 


9090 
9148 
9196 

9248 
9299 
9850 

9400 
9450 
9499 


9096 
9149 
9201 

9258 
9804 
9855 

9405 
9455 
9504 


9101 
9154 
9206 

9258 
9809 
9860 

9410 
9460 
9509 


9106 
9159 
9212 

9268 
9815 
9865 

9415 
9465 
9518 


9112 
9165 
9217 

9269 
9820 
9870 

9420 
9469 
9518 


9117 
9170 
9222 

9274 
9825 
9875 

9425 
9474 
9528 


9122 
9175 
9227 

9279 
9880 
9880 

9480 
9479 
9528 


9128 
9180 
9282 

9284 
9835 
9885 

9485 

9588 


9188 
9186 
9288 

9289 
9840 
9890 

9440 
9489 
9688 


5 
5 
6 

5 
5 
6 

5 
5 
4 


90 


9542 


9547 


9552 


9557 


9562 


9566 


9571 


9576 


9581 


9586 


4 


91 
92 
93 

94 
95 
96 

97 
98 
99 


9590 
9688 
9685 

9781 
9777 
9828 

9868 
9912 
9956 




9695 
9648 
9689 

9786 

9782 
9827 

9872 
9917 
9961 

1 


9600 
9647 
9694 

9741 

9786 
9882 

9877 
9921 
9965 

2 


9605 
9652 
9699 

9745 
9791 
9886 

9881 
9926 
9969 

3 


9609 
9657 
9708 

9750 
9795 
9841 

9886 
9980 
9974 

4 


9614 
9661 
9708 

9754 
9800 
9845 

9890 
9934 
9978 

5 


9619 
9666 
9718 

9759 
9805 
9850 

9894 
9989 
9983 

6 


9624 

9671 
9717 

9768 
9809 
9854 

9899 
9948 
9987 

7 


9628 
9675 
9722 

9768 
9814 
9859 

9908 
9948 
9991 

8 


9688 
9680 
9727 

9778 

9818 
9868 

9908 
9962 
9996 

9 


5 
5 
4 

4 
5 
6 

4 
4 
4 

IK 
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NATURAL SINC8. TANQCNT8 AND SECANTS, 
ADVANCING BY 10 MIN. 



Dee 


Min. 


Sine. 


Tanffent 


Secant. 


Veg 

5 


Min. 


Sine. 


Tangent 


Secant. 





00 
10 
20 


.0000 
.0029 
.0058 


.0000 
.0029 
.0058 


1.0000 
1.0000 

1.0000 


00 
10 

20 


.0872 

.0901 
.0929 


.0875 

.0904 
.0934 


1.0088 
1.0041 
1.0043 




30 
40 
50 


.0087 
.0116 
.0145 


.0087 
.0116 
.0145 


1.0000 
1.0001 
1.0001 




30 
40 
50 


.0958 
.0987 
.1016 


.0968 
.0992 
.1022 


1.0046 
1.0049 
1.0052 


1 


00 
10 
20 


.0175 
.020'4 
.0233 


.0175 
.0204 
.0233 


1.0002 
1.0002 
1.0003 


6 


00 
10 
20 


.1045 
.1074 
.1108 


.1051 
.1080 
.1110 


1.0055 
1.0058 
1.0061 




30 
40 
50 


.0262 
.0291 
.0320 


.0262 
.0291 
.0320 


1.0003 
1.0004 
1.0005 




30 
40 
50 


.1132 
.1161 
.1190 


.1189 
.1169 
.1198 


1.0065 

1.0068 
1.0072 


2 


00 
10 
20 


.0349 
.0378 
.0407 


.0349 

.0378 
.0407 


1.0006 
1.0007 
1.0008 


7 


00 
10 
20 


.1219 
.1248 
.1276 


.1228 
.1257 
.1287 


1.0075 
1.0079 
1.0082 




30 
40 
50 


.0436 
.0465 
.0494 


.0487 

.0466 
.0495 


1.0010 
1.0011 
1.0012 




30 
40 
50 


.1305 
.1834 
.1363 


.1817 
.1846 
.1376 


1.0086 
1.0090 
1.0094 


3 


00 
10 
20 


.0523 
.0552 
.0581 


.0524 
.0553 
.0582 


1.0014 
1.0015 
1.0017 


8 


00 
10 
20 


.1392 
.1421 
.1449 


.1405 
.1435 
.1465 


1.0098 
1.0102 
1.0107 




30 
40 
50 


.0610 
.0640 
.0669 


.0612 
.0641 
.0670 


1.0019 
1.0021 
1.0022 




30 
40 
50 


.1478 
.1507 
.1536 


.1495 
.1524 
.1554 


1.0111 
1.0116 
1.0120 


4 


00 
10 
20 


.0698 
.0727 
.0756 


.0699 
.0729 
.0758 


1.0024 
1.0027 
1.0029 


9 


00 
10 
20 


.1564 
.1598 
.1622 


.1584 
.1614 
.1644 


1.0125 
1.0129 
1.0134 




30 
40 
50 


.0785 
.0814 
.0843 


.0787 
.0816 
.0846 


1.0081 
1.0083 
1.0036 




30 
40 
50 


.1650 
.1679 
.1708 


.1678 
.1708 
.1738 


1.0139 
1.0144 
1.0149 



A2 



JONC8 Sk LAUQHLIN8, LIMITED. 



NATURAL SINCS, TANGENTS AND SECANTS. 

(OONTISUKO.) 



Deg 


Min. 


Sine. 


Tangent 


Secant. 


Deg 


Min. 


Sine. 


Tangent 


Secant. 


10 


00 
10 
20 


.1736 
.1765 
.1794 


.1763 

.1793 
.1823 


1.0154 

1.0160 
1.0166 


15 


00 
10 

20 


.2588 
.2616 
.2644 


.2679 
.2711 
.2742 


1.0353 

1.0361 
1.0369 




30 
40 
60 


.1822 
.1851 
.1880 


.1853 
.1888 
.1914 


1.0170 
1.0176 
1.0181 




30 
40 
60 


.2672 
.2700 
.2728 


^73 

.2805 
.2836 


1.0377 
1.0386 
1.0394 


11 


00 
10 
20 


.1908 
.1937 
.1965 


.1944 
.1974 
.2004 


1.0187 
1.0193 
1.0199 


16 


00 
10 
20 


.2756 

.2784 
.2812 


.2867 
.2899 
.2931 


1.0403 
1.0412 
1.0421 




30 
40 
60 


.1994 
.2022 
.2051 


.2035 
.2065 
.2095 


1.0205 
1.0211 
1.0217 




30 
40 
60 


.2840 
.2868 
.2896 


.2962 
.2994 
.3026 


1.0429 
1.0439 
1.0448 


12 


00 
10 
20 


.2079 
.2108 
.2136 


.2126 
.2156 
.2186 


1.0223 
1.0230 
1.0236 


17 


00 
10 
20 


.2924 
.2952 
.2979 


.3057 
.3089 
.3121 


1.0457 
1.0466 
1.0476 




30 
40 
60 


.2164 
.2193 
.2221 


.2217 
.2247 

.2278 


1.0243 
1.0249 
1.0256 




80 
40 
50 


.3007 
.3035 
.3062 


.3163 
.3185 
.3217 


1.0485 
1.0496 
1.0605 


18 


00 
10 
20 


.2250 

.2278 
.2306 


.2309 
.2339 
.2370 


1.0263 
1.0270 
1.0277 


18 


00 
10 
20 


.3090 
.3118 
.3146 


.3249 
.3281 
.3314 


1.0615 
1.0526 
1.0636 




30 
40 
60 


.2334 
.2363 
.2391 


.2401 
.2432 
.2462 


1.0284 
1.0291 
1.0299 




30 
40 
50 


.3173 
.3201 
.3228 


.3346 
.3378 
.3411 


1.0645 
1.0555 
1.0566 


14 


00 
10 
20 


.2419 
.2447 
.2476 


.2493 
.2524 
.2555 


1.0306 
1.0314 
1.0321 


19 


00 
10 
20 


.3256 
.3283 
.3311 


.3443 
.3476 
.3508 


1.0576 
1.0587 
1.0698 




80 
40 
60 


.2504 
.2582 
.2560 


.2586 
.2617 
.2648 


1.0829 
1.0337 
1.0345 




30 
40 
50 


.3338 
3365 
.3393 


.8541 
.3674 
.3607 


1.0608 
1.0616 
1.0631 
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NATURAL SINES, TANGENTS AND SECANTS. 

(CONTINUED.) 



Degr 


Min. 


Sine. 


Tangent 


Secant. 


Dee 


Min. 


sine. 


Tangent 


Secant. 


20 


00 
10 

20 


.8420 
.3448 
.3475 


.3640 
.3673 
.3706 


1.0642 
1.0653 
1.0665 


25 


00 
10 
20 


.4226 
.4253 
.4279 


.4663 
.4699 
.4734 


1.1034 
1.1049 
1.1064 




30 
40 
50 


.3502 
.3529 
.8557 


.3739 
.3772 
.3805 


1.0676 
1.0688 
1.0700 




30 
40 
50 


.4305 
.4331 
.4358 


.4770 
.4806 
.4841 


1.1079 
1.1095 
1.1110 


21 


00 
10 
20 


.8584 
.3611 
.3638 


.3839 
.3872 
.3906 


1.0711 
1.0723 
1.0736 


26 


00 
10 
20 


.4384 
.4410 
.4436 


.4877 
.4913 
.4950 


1.1126 
1.1142 
1.1158 




30 
40 
50 


.8666 
.3692 
.3719 


.8939 
.3973 
.4006 


1.0748 
1.0760 
1.0773 




30 
40 
50 


.4462 
.4488 
.4514 


.4986 
.5022 
.5059 


1.1174 
1.1190 
1.1207 


22 


00 
10 
20 


.3746 
.3773 
.3800 


.4040 
.4074 
.4108 


1.0785 
1.0798 
1.0811 


27 


00 
10 
20 


.4540 
.4566 
.4592 


.5095 
.5132 
.5169 


1.1223 
1.1240 
1.1257 




30 
40 
50 


.8827 
.3854 
.3881 


.4142 
.4176 
.4210 


1.0824 
1.0837 
1.0850 




30 
40 
50 


.4617 
.4643 
.4669 


.5206 
.5243 
.5280 


1.1274 
1.1291 
1.1308 


28 


00 
10 
20 


.3907 
.3934 
.3961 


.4245 
.4279 
.4314 


1.0864 
1.0877 
1.0891 


28 


00 
10 
20 


.4695 
.4720 
.4746 


.5317 
.5354 
.5892 


1.1326 
1.1343 
1.1361 




30 
40 
50 


.3987 
.4014 
.4041 


.4348 
.4383 
.4417 


1.0904 
1.0918 
1.0932 




30 
40 
50 


.4772 
.4797 
.4823 


'.5430 
.5467 
.5505 


1.1379 
1.1897 
1.1415 


24 


00 
10 
20 


.4067 
.4094 
.4120 


.4452 

.4487 
.4522 


1.0946 
1.0961 
1.0975 


29 


00 
10 
20 


.4848 
.4874 
.4899 


.5543 
.5581 
.5619 


1.1434 
1.1452 
1.1471 




30 
40 
50 


.4147 
.4173 
.4200 


.4557 
.4592 
.4628 


1.0989 
1.1004 
1.1019 




30 
40 
50 


.4924 
.4950 
.4975 


.5658 
.5696 
.5735 


1.1490 
1.1509 
1.1528 
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NATURAL SINKS, TANQCNTS AND SECANTS. 

(CONTINUBD.) 



Deg 


Bfin. 


Sine. 


Tangent 


Sec&nt. 


Deg 


Mln. 


Sine. 


Tangent 


Secant. 


80 


00 

10 
20 


.5000 
.5025 
.5050 


.5851 


1.1547 

1.1566 
1.1586 


85 


00 
10 

20 


.5786 
.5760 
.5788 


.7002 
.7046 
.7089 


1.2208 

1.2233 
1.2258 




80 
40 
50 


.5075 
.5100 
.5125 


.5890 
.5930 
.5969 


1.1606 
1.1626 
1.1646 




30 
40 
50 


.5807 
.5831 
.5854 


.7188 

.7177 
.7221 


1.2283 
1.2309 
1.2885 


81 


00 
10 
20 


.5150 
.5175 
.5200 


.6009 

.6048 
.6088 


1.1666 
1.1687 
1.1707 


86 


00 
10 
20 


.5878 
.5901 
.5925 


.7265 
.7810 
.7855 


1.2361 
1.2387 
1.2413 




80 
40 
50 


.5225 
.5250 
.5275 


.6128 
.6168 
.6208 


1.1728 
1.1749 
1.1770 




80 

40 
50 


.5948 
.5972 
.5995 


.7400 
.7445 
.7490 


1.2440 
1.2467 
1.2494 


82 


00 
10 
20 


.5299 
.5324 
.5348 


.6249 
.6289 
.6330 


1.1792 
1.1818 
1.1885 


87 


00 
10 
20 


.6018 
.6041 
.6065 


.7536 
.7581 
.7627 


1.2521 
1.2549 
1.2577 




80 
40 
50 


.5873 
.5398 
.5422 


.6371 
.6412 
.6453 


1.1857 
1.1879 
1.1901 




30 
40 
50 


.6088 
.6111 
.6134 


.7678 

.7720 
.7766 


1.2605 
1.2638 
1.2661 


88 


00 
10 
20 


.5446 
.5471 
.5495 


.6494 
.6536 
.6577 


1.1924 
1.1946 
1.1969 


38 


00 
10 
20 


.6157 
.6180 
.6202 


.7818 
.7860 
.7907 


1.2690 
1.2719 
1.2748 




80 
40 
50 


.5519 
.5544 
.5568 


.6619 
.6661 
.6703 


1.1992 
1.2015 
1.2039 




30 
40 
50 


.6225 
.6248 
.6271 


.7954 
.8002 
.8050 


1.2778 
1.2808 
1.2887 


84 


00 
10 
20 


.5592 
.5616 
.5640 


.6745 

.6787 
.6830 


1.2062 
1.2086 
1.2110 


89 


00 
10 
20 


.6293 
.6316 
.6338 


.8098 
.8146 
.8195 


1.2868 
1.2898 
1.2929 




80 
40 
50 


.5664 
.5688 
.5712 


.6873 
.6916 
.6959 


1.2184 
1.2158 
1.2188 




30 
40 
50 


.6861 
.6388 
,6406 


.8248 
.8292 
.8842 


1.2960 
1.2991 
1.8022 



JONCS Sk LAUQHLINS. LIMITCD. 
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NATURAL SINKS, TANQCNTS AND SECANTS. 

(coKTnnno.) 



Deg 


Mln. 


Sine. 


Tangent 


Secant. 


Deg 


Min. 


Sine. 


Tangent 


Secant. 


40 


00 
10 

20 


.6428 
.6450 
.6472 


.8891 

.8441 
.8491 


1.3054 
1.3086 
1.3118 


45 


00 
10 

20 


.7071 

.7092 
.7112 


1.0000 

1.0058 
1.0117 


1.4142 

1.4183 
1.4225 




30 
40 
60 


.6404 
.6517 
.6539 


.8541 
.8591 
.8642 


1.3151 
1.3184 
1.3217 




80 
40 
50 


.7133 
.7153 
.7178 


1.0176 
1.0235 
1.0295 


1.4267 
1.4310 
1.4352 


41 


00 
10 
20 


.6561 
.6583 
.6604 


.8693 
.8744 
.8796 


1.3250 
1.3284 
1.3318 


46 


00 
10 
20 


.7193 
.7214 
.7284 


U0355 
1.0416 
1.0477 


1.4396 
1.4439 
1.4483 




30 
40 
50 


.6626 

.6648 
.6670 


.8847 
.8899 
.8952 


1.3352 
1.3386 
1.8421 




80 
40 
50 


.7254 

.7274 
.7294 


1.0538 
1.0599 
1.0661 


1.4527 
1.4572 

1.4617 


42 


00 
10 

20 


.6691 
.6713 
.6734 


.9004 
.9057 
.9110 


1.3456 
1.3492 
1.3527 


47 


00 
10 
20 


.7814 
.7883 
.7353 


1.0724 
1.0786 
1.0850 


1.4663 
1.4709 
1.4755 




30 
40 
50 


.6756 
.6777 
.6799 


.9163 
.9217 
.9271 


1.3563 
1.8600 
1.3636 




130 
40 
50 


.7878 
.7392 

.7412 


1.0913 
1.0977 
1.1041 


1.4802 
1.4849 
1.4897 


43 


00 
10 
20 


.6820 
.6841 
.6862 


.9325 
.9380 
.9485 


1.3678 
1.8711 
1.8748 


48 


00 
10 
20 


.7431 
.7451 
.7470 


1.1106 
1.1171 
1.1287 


1.4945 
1.4993 
1.5042 




30 
40 
50 


.6884 
.6905 
.6926 


.9490 
.9545 
.9601 


1.3786 
1.3824 
1.8863 




30 
40 
50 


.7490 
.7509 
.7528 


1.1803 
1.1869 
1.1436 


1.5092 
1.5141 
1.5192 


44 


00 
10 
20 


.6947 
.6967 
.6988 


.9657 
.9713 
.9770 


1.3902 
1.8941 
1.8980 


49 


00 
10 
20 


.7547 
.7566 

.7585 


1.1504 
1.1571 
1.1640 


1.5248 
1.5294 
1.5345 




30 
40 
50 


.7009 
.7030 
.7050 


.9827 
.9884 
.9942 


1.4020 
1.4061 
1.4101 




80 
40 
50 


.7604 
.7623 
.7642 


1.1708 
1.1778 
1.1847 


1.5398 
1.5450 
1.5504 
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NATURAL SINCS, TANGENTS AND SECANTS. 

(CONTINUBD.) 



Deg 


Min. 


Sine. 


Tangent 


Secant. 


Deg 


Min. 


Sine. 


Tangent 


Secant. 


50 


00 
10 

20 


.7660 
.7679 
.7698 


1.1918 
1.1988 
1.2059 


1.5557 
1.5611 
1.5666 


55 


00 
10 

20 


.8192 
.8208 
.8225 


1.4281 
1.4370 
1.4460 


1.7434 
1.7607 
1.7681 




30 

40 
50 


.7716 
.7735 
.7753 


1.2181 
1.2203 
1.2276 


1.5721 
1.5777 
1.5833 




30 
40 
50 


.8241 

.8258 
.8274 


1.4660 
1.4641 
1.4783 


1.7665 
1.7780 
1.7806 


51 


00 
10 
20 


.777J 
.7790 
.7808 


1.2349 
1.2423 
1.2497 


1.5890 
1.5948 
1.6005 


56 


00 
10 
20 


.8290 
.8807 
.8323 


1.4826 
1.4919 
1.6018 


1.7888 
1.7960 

1.8039 




30 
40 
50 


.7826 
.7844 
.7862 


1.2572 
1.2647 
1.2723 


1.6064 
1.6123 
1.6183 




30 
40 
50 


.8339 
.8865 
.8871 


1.6108 
1.6204 
1.6801 


1.8118 
1.8198 
1.8279 


52 


00 
10 
20 


.7880 
.7898 
.7916 


1.2799 
l;2876 
1.2954 


1.6243 
1.6303 
1.6365 


57 


00 
10 
20 


.8887 
.8403 
.8418 


1.6399 
1.5497 
1.5597 


1.8861 
1.8443 

1.8627 




30 
40 
50 


.7934 
.7951 
.7969 


1.3082 
1.3111 
1.3190 


1.6427 
1.6489 
1.6553 




30 
40 
50 


.8434 

.8450 
.8465 


1.5697 
1.6798 
1.6900 


1.8612 
1.8699 
1.8788 


53 


00 

10 
20 


.7986 
.8004 
.8021 


1.8270 
1.3362 
4.3432 


1.6616 
1.6681 
1.6746 


58 


00 
10 
20 


.8480 
.8496 
.8511 


1.6008 
1.6107 
1.6213 


1.8871 
1.8959 
1.9048 




30 
40 
50 


.8039 
.8056 
.8073 


1.3514 
1.3597 
1.3680 


1.6812 

1.6878 
1.6945 




30 
40 
50 


.8526 

.8542 
.8557 


1.6319 
1.6426 
1.6534 


1.9139 
1.9230 
1.9323 


54 


00 
10 
20 


.8090 
.8107 
.8124 


1.3764 
1.3848 
1.3934 


1.7018 
1.7081 
1.7151 


59 


00 

10 
20 


.8572 
.8587 
.8601 


1.6648 
1.6753 
1.6864 


1.9416 
1.9511 
1.9606 




30 
40 
50 


.8141 
.8158 
.8175 


1.4019 
1.4106 
1.4193 


1.7221 
1.7291 
1.7362 




30 
40 
50 


.8616 
.8631 
.8646 


1.6977 
1.7090 
1.7205 


1.9703 
1.9801 
1.9900 
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NATURAL SINES. TANGENTS AND SECANTS. 

(continued.) 



De« 


Mln. 


Bine. 


Tansrent 


Secant. 


Degr 


Mln. 


Sine. 


Tangent 


Secant. 


60 


60 
10 
20 


.8660 
.8676 

.8689 


1,7321 
1.7437 
1.7566 


2.0000 
2.0101 
2.0204 


65 


00 
10 

20 


.9063 
.9075 
.9088 


2.1446 
2.1609 
2.1775 


2.3662 
2.3811 
2.3961 




30 
40 
50 


.8704 
.8718 

.8732 


1.7675 
1.7796 
1.7917 


2.0308 
2.0413 
2.0519 




30 
40 
60 


.9100 
.9112 
.9124 


2.1943 
2.2113 
2.2286 


2.4li4 
2.4269 
2.4426 


61 


00 
10 
20 


.8746 
.8760 
.8774 


1.8040 
1.8165 
1.8291 


2.0627 
2.0736 
2.0846 


66 


00 
10 
20 


.9135 
.9147 
.9159 


2.2460 
2.2637 

2.2817 


2.4586 
2.4748 
2.4912 




30 
40 
50 


.8788 
.8802 
.8816 


1.8418 
1.8546 
1.8676 


2.0957 
2.1070 
2.1185 




30 
40 
60 


.9171 
.9182 
.9194 


2.2998 
2.3183 
2.3369 


2.5078 
2.5247 
2.5419 


62 


00 
10 
20 


.8829 
.8843 
.8857 


1.8807 
1.8940 
1.9074 


2.1301 
2.1418 
2.1537 


67 


00 
10 
20 


.9205 
.9216 
.9228 


2.3559 
2.3750 
2.3945 


2.6698 
2.5770 
2.5949 




30 
40 
50 


.8870 
.8884 

.8897 


1.9210 
1.9347 
1.9486 


2.1657 
2.1786 
2.1902 




30 

40 
60 


.9239 
.9250 
.9261 


2.4141 
2.4342 
2.4546 


2.6131 
2.6316 
2.6604 


68 


00 
10 
20 


.8910 
.8923 
.8986 


1.9626 
1.9768 
1.9912 


2.2027 
2.2153 
2.2282 


68 


00 
10 
20 


.9272 
.9283 
M\f'6 


2.4751 
2.4960 
2.6172 


2.6696 

2.6888 
2.7086 




30 
40 
60 


.8949 
.8962 
.8975 


2.0057 
2.0204 
2.0353 


2.2412 
2.2543 
2.2677 




30 

40 
50 


.9304 
.9315 
.9325 


2.5386 
2.6605 
2.5826 


2.7286 

2.7488 
2.7695 


64 


00 
10 
20 


.8988 
.9001 
.9013 


2.0503 
2.0665 
2.0809 


2.2812 
2.2949 

2.3088 


69 


00 
10 
20 


.9336 
.9346 
.9356 


2.6051 
2.6279 
2.6511 


2.7904 
2.8117 
2.8334 




30 
40 
50 


.9026 
.9038 
.9051 


2.0965 
2.1123 
2.1283 


2.3228 
2.3371 
2.3515 




30 
40. 
50 


.9367 
.9377 
.9387 


2.6746 
2.6985 
2.7228 


2.8566 
2.8779 
2.9006 
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NATURAL SINES. TANGENTS AND SECANTS. 

(CONTnniED.) 



Deg 



70 



71 



72 



73 



74 



Ifln. 



10 
20 

80 
40 
50 

00 
10 
20 

30 
40 
50 

00 
10 
20 

30 
40 
50 

00 
10 
20 



sine. 



Tangent 



.9397 
9407 



2.7475 
2.7725 
94172.7980 



94262.8239 
2.8502 
.94462.8770 



2.9042 
2.9319 
94742.9600 



9455 
9465 



9537 
9546 
,9555 



9563 



9605 



9636 
9644 



.94832.9887 
.94923.0178 
.95023.0475 

.95113.0777 
.95203.1084 
.95283.1397 



3.1716 

95463.2041 

3.2371 



3.2709 
,95723.3052 
95803.3402 

95883.3759 
.95963.4124 
3.4495 



96133.4874 
96213.5261 
96283.5656 



3.6059 
3.6470 
96523.6891 



Secant. 



2.9238 
2.9474 
2.9713 

2.9957 
3.0206 
3.0458 

3.0716 
3.0977 
3.1244 

8.1515 
3.1792 
3.2074 

8.2361 
3.2653 
3.2951 

8.3255 
3.3565 
3.3881 

3.4203 
3.4532 
3.4867 

8.5209 
8.5559 
3.5915 

3.6280 
3.6652 
3.7032 

3.7420 
3.7817 
8.8222 



Deg 



75 



76 



77 



78 



70 



Min. 



Sine. 



Tangent 



.9659 
.9667 
9674 

9681 
.9689 
9696 

9703 
9710 
9717 

9724 
.9730 
.973' 

,9744 
,9750 
9757 

,9763 
.9769 
.9775 

.9781 
.9787 
.9793 

.9799 
.9805 
.9811 

,9816 
,9822 
,9827 



9848 



3.7321 
3.7760 

3.8208 

3.8667 
3.9136 
3.9617 

4.0108 
4.0611 
4.1126 

4.1653 
4.2193 

4.2747 

4.3315 

4.3897 
4.4494 

4.5107 
4.5736 
4.6382 

4.7046 
4.7729 
4.8430 

4.9152 

4 

5.0658 

5.1446 
5.2257 
5. 



5.3955 
5.4845 
5.5764 



3.8637 
3.9061 
3.9495 

8.9939 
4.0394 
4.0859 

4.1336 
4.1824 
4.2324 

4.2837 
4.3362 
4.3901 

4.4454 
4.5022 
4.5604 

4.6202 

4.6817 
4.7448 

4.8097 
4.8765 
4.9452 

5.0159 
5.0886 
5.1636 

5.2408 
5.3205 
5.4026 

6.4874 
5.5749 
5.6658 
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NATURAL SINES, TANGENTS AND SECANTS. 

(CONTINUED.) 



Pes 


... 


sine. 


Tangent 


deduit. 


Ui=ff 


"" 


BiU6. 


TanBejlt 


Beaant. 


80 


00 
10 

so 


.9848 
-tJ853 
,9858 


5,6713 

5.7694 
5.H708 


.17-588 
5.8554 
5.9554 


85 


00 
10 
20 


.9962 
.9964 
.9967 


11.430 

11.826 
12.351 


11,474 
11.868 
12.391 




30 
40 
50 


.9863 
,9873 


5,9758 
6.0844 
6.1970 


6.0589 
6.1661, 

6.377*2. 


30 
40 
fiO 


.9969 
.9971, 
.9974 


12.706 
13.197 
13.737 


12.745 
13.385 
13,763 


81 


00 
10 
20 


,9877 
.9881 
.9880 


6.3138 
tl.4B48 
6,5606 


6.3925 
6.5131 
6.6363 


86 


00 
10 
30 


.9976 
,9978 
.9980 


14.301 
14.934 
15,605 


14.336 
14.958 
15.637 




30 
40 
50 


,6800 
.9894 
.9899 


6,6912 
6.W369 
6.9682 


6.7655 
6.8998 
7.0396 




30 
40 
50 


.9981 
.9983 
.9985 


16.350 
17.169 
18,075 


16.380 
17.198 
18.103 


82 


00 
10 
20 


.9903 
.9907 
.0911 


7,1154 
7.2687 
e.4287 


7,1853 
7,8373 
7.4957 


87 


00 
10 
20 


.9986 
.9988 
,9989 


19.081 
30.206 
21.470 


19.107 
30,230 
31,494 




80 
40 
50 


.9914 
.9918 
.9922 


7,5958 
7.7704 
7.9530 


7,6613 
7.8;M4 
8.0156 




30 
40 
50 


.9990 
.9092 
.99i)3 


32.904 
34.ri42 
36.432 


22.926 
34.563 
26.451 


83 


00 
10 
20 


.9935 
.9929 
,9933 


8.1443 
8.3450 
8.5555 


8,2055 
8,4047 
8.6138 


88 


00 
10 
30 


.9994 
,9995 
.9996 


28.636 
31.343 
34.368 


38.6.54 
31.258 
34.383 




30 
40 
50 


,9939 
.9939 
.9942 


8.7769 
9.0098 
9.2553 


8.8337 
9.0653 
9.3092 




30 
40 
50 


,9997 
.9997 
,9998 


38.188 
42.904 
49,104 


38,303 
42.970 
49.114 


84 


00 
10 
30 


.9945 
.9948 
.9951 


9.ril44 

9.7882 

10.0780 


9,5668 

9.8391 

10,1375 


89 


00 
10 
30 


.9998 
.9999 
.9999 


57,290 
68.750 
8;>.940 


57.399 
68,757 
85.946 




30 
40 
50 


.9954 
.9957 
,9959 


10.3854 
10,7119 
11,0594 


10.4334 
10,7586 
11.1045 




30 
40 
50 


1.0000 
1.0000 
1,0000 


114.589 

I171.S85 
343.774 


114.593 
171.888 
343.775 












90 


00 


1,0000 


Infinite. 


loflnitfi. 
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8QUARC8. CUBC8. 8QUARE ROOT8 & CUBE ROOTS. 



No«. 


Square.. 


OnbM. 


issr 


Cube 
Boot. 


No«. 


Sqoftie*. 


Cubes. 


isr 


Cube 
Boou 


1 


1 


1 


1.000 


1.080 


61 


8601 


132 661 


7.141 


8.708 


8 


4 


8 


1.414 


1.260 


68 


27 04 


140608 


7.211 


8.738 


8 


9 


27 


1.782 


1.442 


53 


2809 


148 877 


7.280 


3.756 


4 


16 


64 


2.000 


1.587 


54 


8916 


157464 


7.849 


8.780 


6 


25 


125 


2.286 


1.710 


56 


8085 


166 875 


7.416 


8.806 


6 


86 


216 


2.449 


1.817 


56 


%n 


175 616 


7.488 


3.826 


7 


49 


348 


2.646 


1.913 


W 


185198 


7.560 


3.849 


8 


64 


512 


2.828 


8.000 


68 


83 64 


195118 


7.616 


8.871 


9 


81 


729 


8.000 


2.080 


50 


8481 


205 379 


7.681 


8.898 


10 


100 


1000 


3.168 


2.154 


60 


86 00 


216 000 


7.746 


3.915 


11 


121 


1381 


8.817 


2.284 


61 


8781 


886981 


7.810 


8.937 


12 


144 


1728 


3.464 


2.289 


62 


88 44 


888 888 


7.874 


3.9(58 


13 


169 


2197 


3.606 


2.851 


68 


89 69 


850047 


7.987 


3.979 


14 


196 


2744 


3.742 


2.410 


64 


4096 


862144 


8.000 


4.000 


15 


225 


3876 


8.878 


2.466 


66 


48 25 


874 625 


8.068 


4.081 


16 


266 


4096 


4.000 


8.680 


66 


48 56 


287 496 


8.184 


4.041 


17 


289 


4 913 


4.128 


2.671 


67 


44 89 


800 768 


8.185 


4.062 


18 


324 


5832 


4.248 


2.621 


68 


46 24 


314 432 


8.246 


4.068 


19 


361 


6 859 


4.359 


2.668 


69 


4761 


828 509 


8.807 


4.108 


ao 


400 


8000 


4.472 


2.714 


70 


4900 


848600 


8.367 


4.121 


21 


4 41 


9 261 


4.588 


2.769 


71 


60 41 


857 911 


fr.486 


4.141 


238 


484 


10 648 


4.690 


2.802 


72 


5184 


878 248 


8.485 


4.160 


28 


529 


12167 


4.796 


2.844 


73 


53 29 


389017 


8.544 


4.17» 


24 


5 76 


13 824 


4.899 


2.885 


74 


54 76 


405 224 


8.602 


4.198 


25 


625 


15 625 


5.000 


2.984 


75 


66 25 


421875 


8.660 


4.817 


26 


676 


17 576 


5.099 


2.968 


76 


57 76 


438 976 


8.718 


4.836 


27 


729 


19 688 


5.196 


3.000 


77 


59 29 


456 533 


8.775 


4.854 


28 


784 


21952 


5.292 


3.087 


78 


60 84 


474 552 


8.882 


4.278 


29 


8 41 


24 889 


5.385 


8.072 


79 


62 41 


493 089 


8.888 


4.291 


80 


900 


27 000 


5.477 


3.107 


80 


64 00 


512 000 


8.944 


4.300 


31 


9 61 


29 791 


5.568 


3.141 


81 


6561 


581441 


9.000 


4.387 


32 


1024 


82 768 


5.657 


3.175 


82 


67 84 


561868 


9.066 


4.846 


38 


10 89 


85 937 


5.745 


3.208 


88 


6889 


571787 


9.110 


4.868 


34 


1156 


39 304 


5.881 


3.240 


84 


70 56 


592 704 


9.165 


4.880 


85 


12 25 


42 875 


5.916 


3.271 


85 


7225 


614126 


9.820 


4.897 


86 


12 96 


46 666 


6.000 


8.302 


86 


78 96 


636 066 


9.874 


4.414 


87 


13 69 


60 663 


6.083 


3.882 


87 


75 69 


668 508 


9.327 


4.481 


38 


14 44 


64 872 


6.164 


3.362 


88 


77 44 


681472 


9.881 


4.448 


39 


15 21 


59 319 


6.245 


3.391 


89 


79 21 


704 969 


9.484 


4.465 


40 


16 00 


64000 


6.325 


3.420 


90 


8100 


729 000 


9.487 


4.481 


41 


16 81 


68 921 


6.406 


8.448 


91 


82 81 


758 571 


9.539 


4.498 


42 


17 64 


74068 


6.481 


8.476 


92 


84 64 


778688 


9.598 


4.514 


48 


18 49 


79 507 


6.557 


8.603 


93 


86 49 


804857 


9644 


4.581 


44 


19 86 


85184 


6.633 


8.530 


94 


88 36 


830 584 


9.605 


4.547 


45 


20 25 


91125 


6.706 


3.557 


95 


90 25 


867 875 


9.747 


4.568 


46 


2116 


97 386 


6.782 


3.583 


96 


9216 


884 786 


9.798 


4.579 


47 


2209 


108 828 


6.856 


8.609 


97 


94 09 


912 678 


9.849 


4.686 


48 


23 04 


110 592 


6.926 


8.634 


98 


96 04 


941192 


9.900 


4.610 


49 


24 01 


117 649 


7.000 


8.659 


99 


98 01 


970 299 


9.950 


4.686 


50 


S6 00 


126000 


7.071 


8.684 


100 


10000 


1000000 


10.000 


4.048 
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8QUAirCS)^ 



I. 8QUARC ROOT8 & CUBE ROOT8. 

1- 



No.. Sqiures. Cub-. ^g^ gube |j,^ agumre,. C^^ »g«* S^J 



10] 
108 
108 
104 
106 

106 
107 
106 

im 

no 

111 

112 
118 
114 
115 

116 
117 
118 
110 
190 

181 
182 
188 
184 
185 

196 
187 
198 
199 
180 

181 
188 
188 
184 
186 

186 

187 
188 
180 
140 

142 
MS 
148 
144 
145 

146 
147 
148 
149 
IBO 



10801 
104 04 
10609 
10616 
11096 

118 86 
114 40 
116 64 
118 81 
18100 

18381 
185 44 
18769 

189 96 
18895 

184 56 

186 

18984 

14161 

14400 

146 41 
14884 
15189 
158 76 
16685 

1B676 
16139 
168 84 
166 41 
109 00 

17160 
17484 
176 89 
17956 
18895 

184 96 
187 09 

190 44 
198 81 
19600 

19681 
80164 
804 40 
80786 
81085 

81816 
816 09 
819 04 
8 88 01 
88600 



1080 801 
1061806 
1098 787 
1184 864 
1197 685 

1 191 016 
1885048 
1850 718 
1896089 
1881000 

1867681 
1404 988 

1448897 
1481541 
1690 875 

1560896 
1601618 
1648088 
1685159 
1798000 



10. 
10.( 
10. 
10. 
10.847O|4 



K99564 



10 

10.8441 

10 

10.4403 

10, 



K 5867 4 



10 

10.5880|4.8908 
10.6801 4.8846 
10.6771 
10.798Q4.8089 



10.7708 

10.81674 

10. 

10.9067|4 

10 



8000876 
8048888 
8 097158 
8146 689 
8197000 

8848091 
8 899 
8869687 
8 406104 
8460876 



96611 



8516 466 
8571868 
2688078 
8 685 619 
8 744000 

8806881 
8868 886 
2984907 
8966 964 
8048 695 



L04994 
L09954 
1.14894 
M9604 



L48814 



.7886 
4.7475 

7688 
4.7789 

7914 



L 96464 



4.8770 
8910 
.9049 
9187 
9694 



177166111.00004 

1815848 

18608^ 

1906 694 

1958186 



11.0464 
11.0005^4 
11. 
11 



.18654 
.18085 



11.8860 

11.2694 

11.81375 

11.8678 

11 



.40185 



11.4466 
4891 
11 

11.5756^ 
11.61905 



.66195 



11. 

11.70475 

11.7478 

11.7896 

11.1 



5.2048 
5.2171 



11.8743 

11.9164 

11.96835.2893 

18.0000 

18.0416 



1.06805 



8 118 186 
3176 588 
8841798 
3807 94919 
8876000^19.9474|5 



18 

18.18445 
18.1666 
8066 



6570 
6788 
6875 
7027 
7177 



0461 

4.9697 

.9738 

9866 
.0000 



5.0188 
5.0966 

.0397 
5.i 

.0658 



5.0788 

5.0916 

.1045 

.1178 

.1999 



.1426 

.1551 

5.1676 

5.1801 

5.1985 



5.8415 
5.8536 



.8656 
8776 

5 

5.8015 
8188 



161 
168 
153 
154 
156 

166 
157 
158 
160 
160 

161 
169 
163 
164 
165 

166 
167 
166 
169 
170 

171 
178 
178 
174 
175 

176 

177 
178 
179 
180 

181 
182 
183 
164 
185 

186 
187 
188 
189 
190 

191 
198 
198 
194 
195 

196 
197 
196 
199 
800 



88601 
8 3104 
83409 
88716 
8 4085 

8 48 86 
8 46 49 

8 49 64 
86861 
96600 

9 50 91 
9 68 44 
966 60 
8 66 96 
878 85 

87556 
878 89 
88884 
886 61 
88000 

898 41 
895 84 

899 89 

308 76 
306 85 

309 76 
813 89 
816 84 
38041 
394 00 

39761 
8 3194 
834 89 
33856 
349 85 

346 96 
349 69 
868 44 
8 57 81 
36100 

864 81 
368 64 
8 7849 
8 76 36 
86085 

88416 
888 09 
3 9904 
8 96 01 
40000 



8 448 951 
3511806 
8581577 
3659 864 
8 793875 

3706 416 
8669 898 
8 944 318 
4019679 
4096000 

4178981 
4 851588 
4 830747 
4410 944 
4498185 

4!y74 896 
4667 468 
4741688 
4826 809 
4 913000 

5000811 
5068 448 
5177 717 
5866094 
5850875 

6 451776 
5545 833 
5639759 
5736 389 
5889000 

5999741 
6088 566 
6126487 
6829504 
6331025 

6434 856 
6539206 
6 644 678 

6 751860 
6850000 

6967 871 
7077888 
7189067 
7301864 

7 414 875 

7599 586 
7645 878 
7769 399 
7880699 
8000000 



19.888215 

18.8868 

18.8693 

18.4097 

18.4499 

1.49005 



18. 

18.58005 

18 

18.6095 

18 



18 

18.787915 

18.7671^ 

18. 

18 



5.3368 
5.3485 
5.3601 
5.8717 



!.6401 5 
1.68865 



3947 

4061 

5.4175 



!.8O085 

1.84685 



19.8641^ 
19. 

19.9615 5 
18.0000 
18 



L0664 5 

18.07675 

18.11495 

18.1599^ 

13. 

18 



4959 
5.5069 

5178 
5.6888 

5897 



i.19095 



5.6034 



t.96655 
1.80415 



18 

18. 

18.8417 5. 

13.3791 

18.4164 



18.46365 
18.49075 
13.5877 5 
13.5647 5 
13.6015 5 



1.68885. 



18. 

18.6748 

18.7113 

13.7477 

13.7840 



1.88065 



13 

18.8664 

13.8084 

13. 

13.9648 



4401 
4514 
.4686 
4737 
4848 



.5506 

5618 
.5721 



6041 
6147 



5.6857 
5.6468 



.6667 
6671 
6774 
.6877 
6060 



7068 
5.7185 
5.7887 
5.7388 
5.7489 



7690 
5.7690 
5.7790 
5.7890 
5.7969 



5.8068 
8186 



14.00006 

14.08575.1 

14.07185.1 

14.10675.6883 

14.14916.8480 



Jones ^ lauqhlins, limitcd. 



8QUARC8.CUBC8, SQUARE ROOTS ^ CUBE ROOTS. 

(OOMTUIUaP.) 



Cobw. 



Squra 
Boot 



Noi. Sqvftres. 



OvbM. 



Sq«ar« 
Boot. 



Cube 



soe 

906 

906 

906 
907 
906 
900 
910 

911 
919 
918 
914 
915 

916 
917 
918 
919 
990 

991 



994 

S95 

996 
997 

298 
999 
280 

981 
989 
988 
984 
286 

986 
987 
988 
989 
940 

941 
949 
948 
244 
945 

946 
247 
948 
949 
950 



40401 
40804 
419 09 
41616 
4 9095 

49486 
49840 
48264 
48681 

4 4100 

446 91 
44944 
45869 
45796 
469 95 

46656 
47089 
475 94 
47961 
48400 

48841 
49984 
49799 
50176 
50695 

51076 
515 99 
51984 

5 94 41 
599 00 

588 61 
53894 
54989 
547 56 
65295 

5 5696 
5 6169 
666 44 
5 7121 
5 7600 

58081 
5 85 64 
5 9049 

5 9586 
60025 

60516 
61009 
615 01 

6 90 01 
69500 



8190601 

8949 408 

8865497 

848966414.9829|5.8868 

8615195 



14.17745 
14.91975 
14.9478|5 



8578 
8676 
.8771 



14.81785.8964 



874181614.86975 

886974814.8875 

8996919 

919989914.4568 

9961000|l4.49145 



9069 

5.9166 

14.49995.9960 

5.9845 

9439 



9386981 

9 52819814.5609^ 

966850714.69465 

9800844 

9 938 375 14.669915 



9697 
9721 
9814 
9907 



606^14.69606.0000 

78096.0099 

.0186 

6.0977 

6.0868 



10077 
10918313 
10 860989 
1050645914.7966 
10 64800014.8394 



76486 



14.8661 6.0469 

6.0560 

6.0641 

98049414.96660.0789 

00006.0829 



10798861 

1094104814 8997 

11089567 

11 

11 



189069516 



11 543 176 15 

11697068 

11869 369 

19006 989 

1916700015.166816.1969 



6.0919 

6.1009 

6.1001 

18976.1180 



0838 
16.0665 
15.0997 
15. 



19 826 391 
12487168 
12 649337 
19812904 
12 977 875 16, 



19676.1858 

98156.1446 

6.1534 

6.1629 

6.1710 



15. 
15 

15.9648 

15.9971 

8997 



1814426615.8(63 
13 312 05315.89486 
13 48127915.42726 
13 651919 
18 894000 



15.4696 
15. 



18 997621 
14172488 
14 348 907 
14 526 784 
14 706 125 



».48196 

15.5242 

15.5568 

15.5886 

15. 

15.6696 



6.1797 
1885 
1972 

6.9068 
2145 



6.2817 

6.2408 

.2488 

6.2673 



14 886966 

15 060928 
15 269902 
15 438 24916 
15 695000|l5 



6.9658 
6.9743 



15.6844 
15.7169 
15.74806.2828 

7797 

8114 



6.2912 
6.2996 



261 



287 



297 



68001 
68504 
64009 
64616 
65096 

66686 
66049 
666 64 
6 7081 
67600 

6 8121 
686 44 

6 9169 
696 96 
70925 

70756 

719 

71824 

7 2861 
79900 



15 818951 
16006008 
16194 977 
16387064 
1658137515.9687^6 



15. 

15.8745^. 
15 
15.9874 



;.84a06 



8060 
8164 
8947 
6.8880 
8418 



16 777 916 16. 000016.8496 

16 9746981 
171785191 

17 878 97916.0935^6.) 
17 57600016 



16.0619 
16.06946 



6.8679 
8661 
.8748 
19456.8895 



17 779 581 
17 964 798 
18 191 447 
18899744 
1860969516.97886 



16.15666.8907 
16.1 

16.91786.^ 
16.9481 e 



4070 
6.4161 



109616 



8006 

16.8401 



18891 

19064168 

1994888216.870716 

19465109 

1968800016.48176.4688 



6.4812 

6.4803 

4473 



78441 
78984 
74529 
75076 
75695 90796875116 



19909511 
90198648 
9084641716. 
9057089416 



16.4691 
16.4994 



6.4718 
6.4799 
6.4672 
66996.4961 
6.5060 



7 6176 
7 67 29 
772 84 
77841 
7 8400 



21094576 
21258938 
21484952 
21717689 
2196900016.788916 



16.61896 

16. 

16.67886 
16.708^6 



6108 
6187 
5966 
6848 
5421 



78961 99 188041 16.7681 6.5«» 

7 95 24 99496 76816.79996.6677 
80089 9906518716.89266.5664 

8 0656 22 906 80416.86986.6781 
81995 9814919516.88196 



817 96 
898 69 
82944 
8 36 21 
84100 

846 81 
85264 
868 49 
864 36 
8 7025 

8 7616 
882 09 
888 04 
8 94 01 
90000 



28 398 656 
23 689 908 
23 887 879 
24187569 
24 



188900017 



16.91156 
16.9411 
16.97066 
17 
.0994 



6.6969 
6069 
6115 

6.6191 



17.06876.6967 



94 649171 
2489706817.06806 
25158 75717.11796 
96419184 
25 679875 



14646 



17566 
90476 



.6419 
6494 
6669 



95984886 
26196078 
26 468699 
26 780899 
27000000{l7.8906l6 



6644 

6719 

96E27HS.0794 

99166.6809 
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SQUARC8,CUBC8, 8QUARC ROOT8 4i CUBC ROOT8. 

(OOHTINiniD.) 



Nm. Bqvarw. OvbM. ft^ 



Cube 



ir««. 



BqntfM. Cube.. ^^t 



801 

aos 

808 
804 
806 

800 
807 
806 
800 
810 

311 
318 
318 
314 
31( 

316 
817 
318 
319 

3ao 

321 
8» 
898 
884 



826 
827 
8188 
820 
380 

881 
882 
838 

884 
885 

886 

887 
888 

889 
840 

341 
842 
843 
844 
846 

846 
847 
848 
840 
850 



90601 
91204 
91809 
99416 
980 26 

986 36 
9^49 
94864 
96481 
9 6100 

90721 

978 44 

979 60 
98696 
992 26 

99666 
1004 89 
101124 
101761 
102400 

108041 
108684 
1048 29 
104976 
1066 26 

1068 76 
106029 
1076 84 
1082 41 
108900 

109661 
1108 24 
1106 80 
1116 66 
112886 

118896 
118660 
114844 
114081 
116600 

116281 
116064 
117649 
1188 86 
119026 

119716 
18 0400 
181104 
121801 
122600 



27 270901 
27 648606 

27 818127 
26 004 464 
26878625 

28 668 616 
28964443 
20 218 112 
29608629 

29 791000 

80060281 
80 871828 
80664 297 
80060144 
31256 876 



17.3494 

17.8781 

17.4060 

17.48566 

17 



.46426 



6.7018 

6.7092 

6.7166 

.7240 

7813 



17 

17.6814 

17.5499 

17.6784 

17.6066 

17.6868 
17.6686 
17.6916 
17.7200 
17.7482 



6.7887 
6.7460 
6.7588 
6.7606 
6.7670 

6.7768 
6.7684 
6.7897 
6.7969 
6.8041 



.80456 



81664496 
81866018 
88167488 
88461760 
88 76600017.6866 



17.7764 
17 
17. 
17.6606 



88076161 
88 886246 
88 696267 
84012 224 
84898 



17.0166 
17. 

17.9782 

18.0000 

12618.0876 



6.8118 
8166 
6.6266 
6.6326 
6.6899 

6.6470 
6.8641 
6.8612 
6.6663 
6.6758 



34 645 97618 

84966 788 

36267662 

36611 

85 987000^16.16606 



.0656 
18.0631 
16.1106 
1864 



6 

6.8804 

6.6964 

6.9084 

0104 



36964601 
86 594 868 
86986087 
37 269704 
37 606875 

37 083056 
86278753 
38614478 
88956819 
89304000 

89651891 
40001686 
40368607 
40707564 
41063 686 

41 481 -n^ 

41781 
42144198 
48 6066M 
48 



3976000 18 



16.1084 
16.8209 
16.8463 
16.8767 
16.8000 

16.3308 
16.8676 
18.3646 
18.4180 
16.4391 

16.4668 
18.4989 
16.6808 
18.6478 
16.6742 

16.6011 
16.6270 
18.6646 
16.6615 
7068 



6.0174 
6.0244 
6.9313 
6.0382 
6.0451 

6.0521 
6.0560 
6.9658 
6.0727 
6.9796 

6.9864 
6.9982 
7.0000 
7.0068 
7.0136 

7.0208 
7.0271 
7.0686 
7.O406 
7.0478 



851 
888 
868 
364 
365 

856 
867 
368 
860 
360 

861 
362 
868 
864 
866 

866 

867 
868 
869 
870 

871 
872 
378 
374 
876 

876 
377 
876 
879 
880 

881 
862 
868 
884 



887 
888 
880 
890 

891 
892 
898 
894 
396 

896 
397 
896 
899 
400 



12 3201 
12 8904 
12 4600 
12 6316 
12 60 26 

12 67 36 
12 74 49 
12 6164 
12 8681 

12 96 00 

1808 21 
1810 44 
1817 69 
18 24 96 
1832 25 

138966 
1846 69 
18 6424 
18 6161 
186900 

1376 41 
18 8864 
18 9120 

13 96 76 
1406 26 

141376 

14 2129 
14 2684 
143641 
144400 

14 51 61 
14 60 24 
14 66 89 
14 7466 
14 6226 

1489 96 

14 97 60 

15 06 44 
1513 21 

16 2100 

16 28 81 
16 3664 
16 4449 
16 5886 
156025 

156816 

15 7609 

16 64 04 

15 9801 

16 0000 



4884366118.7860 
48 614 20616.76177 

43 966 97716.78687 
4486166416.81497 

44 73867516.6414 



7.0640 
0607 
0674 
.0740 

7.0807 



3016^18.86807.0678 

17.0940 

i 682718^16.99097.1006 

327916.94737.1072 



45 116 C 

45 40920811 
46fi 

46 268S 
46 656000118.97377.1138 



47045861 
47487 92619.0968 
47882147 
46226 54419.0766 
4668712610.10607 



19.00007.1804 
7.1860 

19.06867.1886 

7.1400 

1466 



40 08789619.1811 

49 480 868 

49886 08219.168817 

60248 

60663 



140019 



100019. 



7.1631 

19.1672^7.1606 

.1661 

7.1726 

7.1791 



1.2094 
I.2864 



19.2614 
2873 



51064811 
6147684819. 
5169511719.31327 
62 81868419.3891 
68 784 87619.86497 



7.1855 
7.1990 

1964 
7.2048 

2112 



5815787619. 
68 688 683 19 
64 010 168 19.^ 
64439 98919. 
6487200019.4986^7.2482 



9.89077.2177 

.41667.2240 

».44827.9804 

1.46797.2866 



66306 341 

55 748 96619.5446|7 
6618186719 

56 68310419 
67066 62619 



19.6198^7.8496 

2668 

570417.2682 



69607.2665 
62147.2748 



67 61246610.64697.2811 
6796060819. 

68 411072^10. 
68868 
60 319 000(19.746417.3061 



I.6728 
1.6977 
D.7281 



7.2874 
7.2936 
7.2909 



59 776 47119.7737 
6028628610.70907 

60 608 45719.82487 
61168 06419.64947 
6162987619.8746 



7.8124 
8186 
3246 
3310 

7.8372 



62099186 
62 670 778 
68044 792 
68 681109 
64000000|20.00007. 



19.8907 
18.98497 
19. 
19. 



1.94007 
K 97607 



7.3484 
3496 
3556 

.3019 
8681 
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SQUARE8, CUBC8,8QUARC ROOT8&CUBE ROOT8. 

(ooKTunraD.) 



Mm SqavM. 



Square Cab« 
Boot. ~ 



No* Sqnaret. 



CabM. 



8q«ar« Ovke 
Boot. Boot. 



401 
408 
408 
404 
40ft 

406 
407 
406 
400 
410 

411 
412 
418 
414 
415 

416 
417 
418 
419 
480 

481 
4S2 
428 
424 
425 

486 
427 
428 
429 
480 

481 
482 
488 
484 
435 

436 
487 
488 
439 
440 

441 
442 
443 
444 
446 

446 
447 
448 
448 
460 



16 06 01 
161604 
168409 
168816 
16 4085 

16 4886 
1656 49 
16 64 64 
16 78 81 
168100 

16 8981 

16 97 44 
1706 69 
1718 96 
178885 

173066 

17 88 89 
17 47 84 
1756 61 
1764 00 

17 7841 
17 8084 
17 89 89 

17 97 76 
1806 25 

181476 
1883 29 

18 8184 
18 4041 
184900 

18 57 61 
18 6684 
18 74 89 
18 88 56 

18 9885 

1900 96 
1909 69 
1918 44 

19 27 81 
19 8600 

19 44 81 
19 58 64 
19 62 49 
19 7186 
19 8025 

19 8916 
19 9809 
2007 04 
2016 01 
80 8500 



64 48180180.02507. 
64964 80680.0499 



.8748 
7.8808 



6546088780.07497.3864 

65 98986480.09987.8986 

66 480 186 80.1846 7aNe6{ 

6698841680.14947.4017 

67 41914880.17427.4106 



67 917 818^80.1990 

68417 

68921000^0.8486 



7.4169^ 

7.< 

7.4800^ 



60 486581^.27817. 

69984 

70444 997^.8824 

70957 94480.84707. 

7147887520.87157. 



4850 
.4410 
7.4470 
4580 
4890 



7199129620.39617. 
78 51171820. 
78 084 682^. 
78560 
74068000^80.49897. 



1.4806 
0.4450 
050|a0.4606 



.4650 
7.4710 

7.477q 
7.. 



346180. 



).5188 
).5486 



7.4948 

7.5007 

6067 



74618 

75 151 448bW. 

75 686 96720Ji670^7. 

76 226084 
76 766 625 20.6155 7 JS185 

77806 776tM).63g6f7J»44 

77864 

78 402 758^.6888 

78 968 58980.n88 

7950700080," 



7.5802 
7.5861 
7.5480 

7.6478 



80068 99120. 
80 621568 
81182 787 
81746604 
82812875 



7605 
20.7846 
80.8087 
20.8827 7^ri2 
20.8667 



7.5687 
7.6695 
7.5654 



.5770 



88 88185680.88067.5828 

88458 46820. 

84087 672 

84 60451920.9528 

8518400020.9762 



9045 
20.9284 



jsem 

7.5944 
7.6001 
7.6059 



85 76612121. 

86 850 88821.0238 

86 988 30721 

87 58838421 
88 121 125 



L.00007. 



1.0476 
.0718 



6117 

7.6174 

7.6282 

7.6889 

21.09507.6846 



88 71668621.11877. 

89 814 623 

89 915 89221.16607. 

90 518 f 
91125000|81Jn827. 



.6408 
7.6460 

,6617 
7.6W4 

.6681 



451 
462 
468 
454 
455 

456 

497 
458 
469 
460 

461 
462 
468 
464 
465 

466 
467 
468 
460 
470 

471 
478 
478 

474 
475 

476 

477 
478 
479 
480 

481 
488 
483 
484 
485 

486 
487 
488 
489 
490 

491 
498 
498 
494 
495 

496 
497 
408 
499 



8084 01 
804804 
806809 
806116 
807085 

807986 
808849 
809764 
210681 
811600 

8185 81 
818444 
8148 09 
8152 96 
216225 

217166 
218089 
219084 
8199 61 
88 09 



81.23687. 



91783 851 

98 346 40681JMX)8|7 

98969677 

98 576 66481 

94196 87581.8807^7. 



.6744 

6801 

7.6867 

6914 



1.85487. 



94 81881681 

96 44899681.8776^7. 

9607191881.40097. 

96 70857981.4848 

97886000 81.44787. 



6B70 
7086 
7068 
7.7188 
7194 



00106 



881841 
228784 
88 3789 
8846 76 
88 56 85 

28 65 76 
88 75 89 
88 84 84 
88 94 41 
88 0400 

8318 61 
28 2324 
28 82 89 
23 42 56 
28 5885 

88 6196 
88 7169 

23 8144 
88 9181 
840100 

841081 
84 8064 

24 3049 
24 40 36 
24 5025 

24 6016 
24 7000 
24 8004 
24 9001 



600|250000 



97 978181 
96 61118681.4948^7. 
99 868 847 
99897844 
10054468681.6689^7. 



814709^7.7860 

7806 

7.7868 

7418 

7478 



101194 09681.5670^7. 
101847 66381 
108 603 882^81.6888 
108161 
888000 



70981i)664 



21.6795 



.7689 

7664 

7.7689 

7.7606 

.7780 



104487111 
105154 048 

105 888817 

106 406 484 

107 m 875 



81.7086 
81.7856 

21.7486 

81.77167. 

81.7946 



7.7806 
7.7880 
7.7916 
TWO 
7.6086 



107 850 176 
106581888 
109815 368 
109908 889^81.8661 
110598 



81.81747. 
81.840^7. 
81.1 



8070 

\8184 

.6688^7.8188 



00081.90607. 



7.6848 



81.9817 
0546 



7.6868 
7.6406 



111864641 
11106016881, 
11867858781.0778|7.8460 
113879 004 
114 064 



88J0000 7.6614 
18588.08877.8566 



866»X)454 
80888.0681 



114 791 
115501 
116 814 878182.09077. 

116 98016988.11887. 

117 649 000 88 J860 7. 



7.6688 

7.8696 

87B0 

.P784 

8887 



118870 771 
119095 488 
119 888157 
120558 78428.886lh'. 
121287875 22.8486 



28.16857. 

82.1611 

22.8066 



7.8944 

7.8906 

.9061 

7.9106 



188083 986 
188768 478 
128 605 998 
184851 



88Jmi 
88J»857. 



49988.88687. 



185000000|88.8607 



7.9166 

9811 

.81587.(1 



9817 
7.9870 
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SQUARES, CUBES, SQUARE ROOTS 4 CUBE ROOTS. 

(COSTIWUBD) 



Hot BqawTM. 



Cubes. 



Oub« 
Root. 



Noi BaumrM. 



Cnbei. 



Square 
Boot. 



Cube 
Root. 



601 



261001 



50226 2004 
50826 9000 
50425 4016 
5062550 

50625 6096 
507 26 7049 
50625 80 64 
50025 90 81 
510260100 



126 751601 

126 506 008 

127 263 527. 
128024 064 

25128 787 62522. 



22.4064 

22.4277 

22.4499 

,4722 



7.0428 
7.9476 
7.9628 
7.9681 
7.9634 



30 36 01 
80 47 04 
30 58 09 
30 6916 
56530 80 25 



23.4784 



8.1962 



129 55421622. 

180323 

181096 

131872 229^22.56107. 

132 66100022.5832 



^4944 
5.5167 
(.5389 



7.9686 
7.9789 
7.9791 
.9643 
7.9896 



511 
512 



261121 
262144 



513268169 
614264196 
51526 5225 



S.6068 
S.6274 
} 697 22.6496 



72822.6274 



138 482881 

184 217 

186005 

136 796 744 

136 590 87522.6996 



.9948 

8.0000 

8.0052 

22.67168.0104 

8.9156 



666 

567 

668 

56981 

560 

561 
562 



51626 62 5618738809622.7156 
51726 7289138188 
51826 83 24138 991 
51926 93 61189 798 
52027 0400140 606 



8.0206 

41322.78768.0260 

'8.0311 

8.0363 

8.0415 



359 i£. 
00022. 



,7596 
7816 
8035 



631 27 14 41 
58227 2484 
58827 35 29 
52427 46 76 
68527 5626 



141420 76122.82648.0466 

142 286 648 22.8473 8.0517 

143 065 667 22.8602 8.0669 

143 877 82422.89108.0620 

144 70812522.91298.0671 



58827 

58927 



5862766 76 

587^7720 
787 84 
r9641 

580280900 

5812810 61 
682283024 
63328 40 89 
684285156 
58528 68 25 



146 681 676 22.9347 8.0728 

146868183 

147 197 962 



22.96668.0774 
22.97888.0625 



148 086 889 28.0000 8.0676 



148 877 00028.0217 



8.0927 



686 
537 



149781291 
150 668 768 
161419437 
152273 804 28. 
153180 37528.1801 



28 72 96 
'288369 
58828 94 44 
5892906 81 
640891600 

54129 26 81 
54229 37 64 
5482948 49 
54429 69 36 
54529 7025 

64629 8116 



15390065623.15178. 

154854158^23.1738^8. 

165 780 

156690 81923. 

167 464 000 23.2379 8. 



64729 92 09 
54830 08 04 
6493014 01 
66030 2500 



28.0434 
23.0651 
28.06688. 
1084 



8.0^ 
8.1028 
1079 
8.1130 
8.1180 



23.2594 
23. 



162 771386 
168 667 
164 566 502 
166 46014928. 
166 87500088.4521 



.1948 
3.2164 



1.1231 
1.1281 
8.1332 
8.1382 
1438 



8.1488 
L2809 8.1533 



158840 421 

169 220 088 

160103 00728.80248.1588 

160 96918428.32388.1638 

161878 685 83.34688.1663 



.4094 
.4307 



167 284 151 % 

168196 606S 

169112 87723.5160^6.2061 

170 031 464S 

170 963 8752 



28.40^8.2061 



,53728.2130 



23.5584 



8.2180 



30 9186 
3102 49 

31 13 64 
24 81 

3136 00 

3147 21 
8158 44 
3169 69 
3180 96 
3192 25 



171 879 616|23. 

172 808 

173 741 

174 676 879 
176 616 00023. 



t.5797 8.2229 

60068.2278 

11223.62208.2327 

23.64328.2377 

.66438.2426 



176 556 481 

177 604^8 

178 453 647 

179 40614423.7487^8. 

180 362125 



23.6854 

23.7066 

23.72768, 

23.7487 

23.7697 



8.2475 

70668.2584 

1.2673 



82 03 56 
32 14 89 
26 24 
66932 37 61 
57032 49 00 



666 
567 
66632 



18132149628.7906 



8.2670 
8J2719 



:63 260 482 
164 280 00983. 
185193 00088. 



t.8118a2768 

'8.2816 

.85378.2865 

1.87478.2918 



32 60 41 
57232 7184 



571 



574 



57533 
576 



17 76 
67788 29 29 

67688 40 84193100 65224. 
57983 52 41 
68033 64 00 



186 169 411 
187149 
67832 83 29188182 517 
189 119 224 
190109 375 



32 94 76 
06 26 



23.89568. 

1.9165 
23.9874 
28.9588 



8.3010 

8.3059 

8.3107 

,97928.3155 

24.000018.3203 



191 102 976 

192 100 038 24.0808^8.3251 

100 65224.04168.3800 

194104 53984.0624 8.3346 

196112 00024. 



681 



83 76 61 
68288 87 24 

38 98 89 

84 10 56 199 
84 22 



36824. 



58634 33 96 
58734 46 69 
68634 57 44 
68984 69 21 



204 336 469 
69034 8100206 379 000 



,36668.1783 
8.1788 



8.1883 
8.1882 
8.1968 



591 



10698.3443 

18478.3491 

.1464 8.3639 

84.1661 8.3587 

86 200 201 626 24.1868 8.3634 



196 122 941 

197137 

198166 

176 704 

201 



201 230 066 24.2074 8.3682 



202 262 00324.2281 



8.8730 



208 297 472 ^4.2487 8.3777 
24.2608 8.3825 
24.28998.3872 



34 92 81 206 425 071 24.3105 
04 64 207 474 68824.3811 

35 16 49 206 687 857 24.3516{8. 



206 425 071 

207 474 688 
587 
584 684 

35 40 251210 644 875 



85 62 16 211 706 786 24.4181 8.4165 
597 36 64 09 212 776 178 24.4386 8.4202 
606 86 76 04 218 847 102 24.4540 8.4240 
600 35 88 01 214 021 700 24.4745 8.4296 
600186 00 00|816 000 000|84.49^6.4843 



24.3721 
24.3926 



8.3919 
8.8967 
,4014 
8.4061 
8.4106 
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JONCS & LAUQHLINS, LIMITCD. 



SQUARC8,CUBCS.8QUARC ROOT8ACUBE ROOTS 

(COMTDOyBD.) 



NO. 8,a««.| Cab-. ^KT rS^ No. 8qu««. Cube.. ^J^T bSS. 



86 12 01 ;^7 061 801 24.5158 B.4S90 

24 04^18 1G7 206 24.582^' 8.4487 

86 00'219 266 227 24.5661 8.4484 

86 48 16'220 848 864 24.5764 8.4580 

86 60 25^221 445 125 24.5967|8.4577 



24.61718.4628 



601 

60286 

60886 

604 

605 

606867886282 

60786 84 49228 648548216874^. 
60636 96 64224755 71224.65778. 
609870881 I ^ J] 
610 87 21 00|226 961 000 24.6862|8.4809 

611 87 88 21 228 080 181 24.718418.4666 
612 87 45 441229 280 928 24.7886 8.4902 
618 37 57 69 280 846 897 24.7586 8.4948 

614 87 69 96 281 475 544 24.7790 8.4994 

615 37 68 25 282 606 875 24.7992^.5040 



661142 88 01 275 894 461 25.5147 8.6666 
65242 51 04277 167 80626.5848 6.6718 
658 48 64 09 278 446 077 25.5589 a6757 
654 42 77 16279 726 264 26.5784 8.6801 
656 42 90 25 281 Oil 375 2&.6080 6.6645 



.4670 
.4716 



616 87 94 56 888 744 696{24.6193 8. 
61786068928488511824.88958 
618881924286 02908224. 
6191863161287176659' 



1.5066 

5182 

869616.5178 

24.87978.5824 

620^ 44 00 236 828 000.24.8906 8.6270 



681 



»468061 

622136 66 841240 641 848 

^388129^1604867 

'^?970684 

S85 244 140625 



1365641 
366' 
981 

188 98 
6258906 



62680187684581487686. 
687898189246 49186825 

)43 84 247 678 152 
6298956 41248868189 
68089 69 00260 047 00025.09068.5726 



641 



64641 
64741 
64841 
64948 



24.91998.5816 

24.98998.2 

24.96008.5408 

24.96008.5468 

25.00008.5499 



S.02008. 



.5544 

04008.5690 
26.05998.5685 
25.07998.6681 



25.11978.5772 

8.5817 
.5865J 
25.1794 8 Ji907 



89 8161851289591 
89 94 24252 485 96825.1896 
40 06 89 258 686 137 25.1596 8. 
6344019 56254 840104' " ~ 

685 40 82 25 256 047 876|25.1992 8.5952 

686 40 44 96 867 269 466|25J8190|a5997 

687 40 97 69 256 474 858 25.2369 8.6043 
688407044259 694 07225.25878.6068 

639 40 88 21 260 917 119 26.2784 8.6132 

640 40 96 00 262 144 000^25.2962 8.6177 



,_14106 ^ 

642 41 21 64te64 609 288^25.8377 8.6267 

6484184 

644 4147 861267 

645416025 



81268 



374 721 

609 

847707 

089964 

336125 



1781686968618625.' 
18609270840 02325. 
19904278 097 792 
$1201273 859449 



660|42 25 001274 625 000 85.4961 



25.8160 &6222 



S.3574 8.6312 
3.6867 
3.6401 



25.; 

25.87728.6867 



4166a6446 
.4862a6490 



25.4668 
25.4766 



a6535 
8.6579 
a6624 



65648 08 
69748*1649 
6664829 
650 4842 81 
66043 



800 416 
598 

690812 
191179 
5600^49600025. 



25.6125 



642646 



a6690 
6.0984 
8.6078 



25.6515 £ 
25.6710 a7082 
6905 fi 



66148 6921288 804 781 
66248 82 44290117 
66848 95 69291484 247 
06444 0696292754 944 
66544 2226294079 68525 



25.7099 

.7294 

25.7488 

25.7682 

78316 



S61 



45 02 41 
4515 
45 29 
45 42 
45 56 



684 



687 



691 



695 



4569 76808915 77626.0000 
45 882931028878826.0102 

45 96 84811665 76226.0684 

46 10 41 818 046 889 26.0676 
46 24 00314 482 000 26.0766 

46 37 61315 88124126.0960 
46512481721456826.1151 
4664 8981861196726.1848 
46 78 5682001850426.1584 
46 98 25 821 419 125 26.1725 



700 



96825.8268 



6664435 
667 44 48 
M44 62 
66944 75 
67044 8900800763 000^26. 



561295 406 296 
89296 740 

206077 

299418 



25.8070 
6268 
8467 
8650 
6844 



80926.8650 



44825. 



808 111 711 
84806464 
89804821217 
76306182024 
25307 546 875 



47 74 

47 88 64 

48 02 49 
4816 36 
48 30 25 



25.9087 
9280 
25.9422 
25.9615 
25.9606 



4705 96822628866261916 

47 19 69 324 242 708 26.2107 

4733 44 

47 47 21 

47 61 00 328 509 000)26.2679 



a7066 

a7110 
a7164 
a7198 
a7241 
a7285 

8.7329 
6.7878 
8.7416 
a7460 
a7606 

a7547 
a7690 
a7684 
a76T7 
aT721 

a7764 
a7807 
a7860 
a7886 
a7987 

8.7980 
a8088 
a8066 
a6109 
a8162 

a8194 
a8887 
16880 



760^.24886.8828 
a8866 



81329 



939871 
331378 
332 812 
834 255 384 
335 702375 



26.2869 a6406 
8.6451 



88826.8059 

55726.8249 

26.8489 

26.8689 



a849S 
a8686 
a8578 



83715858686.3818 

606878 
340068 
3415380991 



4844169 

48 58093386 
4672 049 
4886018 

49 00 00 348 000 000l86.4675ia8790 



3 39226. 



86.4006 

.4197 

26.4866 



a8081 
a8668 
a8706 
a8748 
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SQUARES, CUBE8, 8QUARE ROOTS 4i CUBE ROOTS 

(CONnNTTBD.) 



701 



70240 98 
70B49 
70440 56 
70540 70 



700 40 84 86^851 806 816p».8707 
7074008 



708 SO 12 04 1 
709509081 
710 SO 41 



711 



Tissoeo 

7136088 
714S007 
7155112 



710 51 90 661867 001 000196.7688 8.0409 
7176140 80868 60181896.7700 



001 

001 

94870140 

604 

61 84 00^878 948 000^36.8898 8.0098 



7186155 
7105160 
790 



781 
789 



781 
788 



786 



740, 



4014 01 



844479101^20.47048.8888 

048 

4209|847«2809720J(t41 

018 

408 



10848 01800496. 
26860 40808696. 



94890.58058. 



806 
808 

894 01tp». 
860400 
00897 011000te0.0466 



506581 



860496 48190.6646 
4486004419820.6888 
00889 40700790. 
004 



,7091 

,7206 

261865 685 876196.7805 



06 868 004 844 96. 



684801 
58 58 



78868 79 
78468 87 



65 0516 



ColMI. 



S 989 96. 
106096. 



610641874 80586196. 
59 19 84 876 867 048 96.8701 
7985897 90877 08806796.8887^.0758 

1684176870 506 424 
78658568688107819696. 



786 68 70 70P»8 667 170pW.0444^.0876 
79758 



2667 
1940 



868088494056886.0680 



788580084886898 86886.06158.0060 
7806814 41887420 48027.00000.0000 
780588000880017 00087.01850.0041 



800 61780187. 
898 168 



84808 



0094 
54 08 261807 065 876187.1100 



56806 446 00497. 



S446fl 
70658 



74154 0081406 80009187.88180.0401 
74265 05 64406 518 48687.9807 0.0689 
748 56 20 40 410 179 407 97.9580 0.0679 
744 55 85 86 411 880 784 97.9704 0.0013 
746566086413 408 02697.80470.0054 



7475680 

74865 06 04418 606 00987. 



606 009 87.8480 0.0776 
748^60 10 01 480 180 740 87.8070 0.0616 
760160 96 001421 876 000187.8801^.0666 



Square 
Root. 



B.4058 8.8675 
18.8017 
B.5380 8.8050 
S.5618 8.0001 



S.0068 
5.6871 



8.0048 
,0066 
8.0197 
8.0160 
8.0211 



8.0258 
8.0906 
8.0887 
8.0878 
8.0480 76566 



.0870 
97.0566 



0.0069 
0.0193 
80 808 832 837 27.0740 0.0164 
0.0806 
0.0846 



Cube 

Boot 



87.4044 



0.0606 
,0987 



176156 4001 

75866 65 04 

763 56 70 00 486 067 777^27.4406^0.0077 

75450 851648866100427. 

765570085430 368 67687. 



8.0606 
S.7066a0545 
S.6148 8.0667 



).6514 8.0070 

i8.oni 



).0072 8.0704 
$.02688.0885 



8.0018 



415160 03687.81800.0604 
00 416 888 788 87.3818 0.O786 



Nos 



7505715 80488061 
7676780 40483 706 



768 57 45 04 435 610 518 27.5818 fi 
76067 6081487945 47027.55000.1918 
76067 760048607600097.56610.1256 



70167 0191 
70858 
70856 
70456 



580760440466 00027.07070.1408 
70758 62 8046181700827.00480.1687 



700 



466 

817 

064 
.__ 750^ ,_^ 

FTTOteO 80 00^460 588 000^.7480 



7685606S 
70050136 



78054160630668896087.19980.0867 780017700486667 06086.08670. 

78754 8100400315 56387.14770.0888 

78854 40 44401047 87887.1062 0.0800 

78064 01 91 408 583 410 87.1846,0 J0410 78068 

740|64 76 00|406 894 000|87.80Se 0.0450 700^ 41 00 408 080 000|88.10e0|0.8448 



Sqnves. 



488664751 
485860006^.48860. 

067 

661 



,68680. 
72827.60430. 



440 711061 
06 44442 460 
8160444104 04^ 
80 00445 048 744J97.6406 
58 96447 00719597.06600. 



94468 06483887. 
01464 75000097. 



70708 5800 
706030604 
7006884 01 



Onbfli. 



81087. 
00827. 



771 60 44 41 468 814 Oil 87.7000 0.1000 
77860 50 84 40000064827.78400.1780 
778 50 75 20 461 860 017 97.8020 0.1776 
77460 00 7646368489497.82000.1815 
775^0695466 484 87627.83880.1856 



77000817040786667687. 
777|0087 8040000748887. 



'.86680.1604 

.87470.1088 

778^ 68 84 470 010 068b27.8027 0.1978 

478 780 180P7.0106 0.9018 



770606841 

780 60 84 00 474 668 000|97.0e86|0.9068 

781 60 00 61 476 870 64l|87.0464 0.8001 
782 61 16 94 478 811 768 27.064$ 0.8180 
7686130 6048004868787.06810.2170 
784614666481800 30488.00000. 
78661688546873609628.01790. 



77 
787^1 08 60k87 448 403^. 

0044 

96 21 
700168 4100 



687 
448 
480 308 
401160 
408 080 



70162 66 81 
70868 7264 
70868 8840 
79468 04 86 
70668 8026508 460676128. 



98.19470. 
96.1486 



404 018671 
406 708 066 
406 077 96796.16080. 
500 60618498. 
450 



70668 8616604 85683696.2186 



606961678186.8812 

50610060828. 

510 



800164 00 001518 000 000|88.8848 



Sqowe 
Boot 



r.45ei 

7.4T78 



0.1017 
0.1067 



r.4066 0.1096 

7.51360.1186 

0.1178 



1806 
L1838 
1378 
0.1418 
1456 



71260.1677 

.73060.1617 

0.1667 



2887 

.06860.8886 

878^07180.8866 

0.2404 



06028.0601 



0.2581 

2600 

1780^0.2600 

10670.9638 



0.9677 
0.2716 



24899.2764 
96069.9708 



0.9888 
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SQUARES, CUBES, 8QUARC ROOTS A CUBE ROOTS 

(OOMTINITBD.) 



SqOATM. 



Cube*. 



^' 



Bquan 
Root. 



8016416 01618 92240188.80199^2970^ 
80064 88041616 849606^.8196 



861 79 42 01 616 896 061 89.17199.4781 
9.8909^ 868 78 69 04 618 470 206 89.1888 9.4801 

,8948 85878 76 0962066047788.20689. 
9.8986 854 78 9816682886884^89. 
806 64 80 86I&21 660 125(28.8785 9.3QB5 8B6 7S 10 25 



S849 

808 64 48 09^17 781 627^8878^. 

)718 

1660 



804 



480 
64 641 



16619 7 



46428.8549 



.4875 
685 026 875120.240419.4918 



806 64 96 86 B28 006 618 18.8901 918068 886 78 27 86 687 288 016 20.9575 9.4019 
657 9i^4097^SlQ8| 8BIZ 78 44 49 689 488 798 29.8746 9.4966 
858 78 61 64 681 628 712 89.2916 9.5083 



in 

S28 64 
80065 44 81 
S6100 



80665 



81065 



S27 514 118 88.4268 9.8140 
529 475 139 28.4429 9.8179 
581 441 000 88.4605 9.8217 



85078 78 81 
86078 9600 



688 889 779 89.8087,0.5060 
686 056 000 29.8858 9.5097 



811 
812 
818 
614 
815 



65 77 

65 9344 
6609 69 
6685 

66 42 



2158841178128.4781 
58588782686.49569. 
537 867797 
358144 

85Ml84887528.5488to. 



9.8285 
.8894 

9. 

9.3870 
.8408 



86117418 21 
8044 



86274 



688277861 



20.84889.6184 



640.50892629.8508 



86874 47 69648 735 647 
86474 64 96'644 972 544 
866|74 8225647214 625 



29.3769 
29.8980 
29.4109 



9.6171 
9.5807 
9.5844 
9.5281 



816 66 68 56 548 336 496^28.5657^. 
81766 74 89546 388 
618,66 91 24^7 
81967 07 



3518 
r348 4S2 
»853259 
820^67 24 00^51 868 000 28.6866 



61 549 S 



88.6007 



8447 

9.8485 
9.8523 



88.6182i9.3561 
0.3599 



188.6681 
1.6705 



8216740 41558 887661 

822 67 56 64 565 418 24626. 

628,67 78 20 557 441 767 86.6880 

82467 89 76559476 82428. 

8256606 2556151562588.72289.8789 



826 68 88 76|663 559 976|8a7408|9. 
82768 89 291665 609 86326.75769. 



82868 55 84 
82966 78 41 
88066 89 00 

881 



169 06 612^78 856 191 

)2224575 9a0 

83869 88 89578 009 587128. 

16955 56580096 704 

S 69 72 25 588 168 875 



841 
648 
848 
844 
845 



846 
647 



9.3637 
9.3675 
9.8713 
70549.8751 



609 
567 663 558|26.7750|9.8902 
569722 
571787 000 



9.8940 
86.80979.8978 



88669 8896684 27706688.91879.4204 
887 70 05 69 586 876 258 26.9310 9.4241 
63870 22 44588 48047228.94829.4279 
839 70 39 21 590 589 719 28.9665 9.4316 
8407056 00592 70400028.98289.4354 



16605 



7167 

7174 09607 
848719104609 
84972 0801 
860178 85 



26.8271 
1.8444 
L8617 



28.8964 



9.4016 
9.4063 
9.4091 
28.8791 9.4129 
9.4166 



707881 

70 8064 

7106 49599 07710789. 

7188 86601 

714025 



594 828 821 
596 947 

077 

211584 
603351125 



29.00009.4891 
9.4429 
9.4466 

29.05179.4508 
9.4541 



29.0689 



495 73629.0861 

645 42329. 
wir 800 192 29.1204 
61106004929.1876 

126000129.15469. 



00614 



806 74 99 66'649 461 896 29.4279 9.5317 
887 75 16 89 651 714 868 29.4449 9.5354 
75 84 24 658 972 082 29.4618 9.5891 
75 51 61 656 284 909 29.4788 9.6427 
87D 75 60 00 658 603 000 29.4958 9.5464 



75 86 41'660 776811 



9.5501 
76 OS 84 663 054 846 29.5296 9.5537 
61729.54669.5574 
667 627 624 29.5685 9.5610 
875^76 56 2566992187529.58049.5647 



8627 
L3865 



76 7876672 2818768 
76 91 89 674 526 188 89.e 



89.6978 

L6142 

878^77 08 64 676 836 152^29.6811 

29.6479 

00661472 00029.6648 



88277 



77 6161 
7924 
86877 96 89688 
884781456 

763225 



9.4678 

.4615 

9.4652 

9.4690. 

.4727 



7726 41 

7744' 



683 797 84129.68169.6866 

686 128 968 29.6985 9.6001 

29.71539.5867 

9.5978 

693 154 12529.74899.6010 



465 387 
690 807 104^20.7321 
154 



891 



897 
89860 



900)61 



7849 96 

7867 69697 864106^29. 

788544 

7908 21 

79 3100 



095 50645629.7 

864 1 
700 227 072 29.7993 9.6118 
702 595 369 29.8161 ( 
704 969 000 29.8329 9.6190 



89.8496 



7988 81 

79 56 64 

79 74 49 712 121 957^29.8881 

799236 

8010 25 



707847971S 

709 73228629.86649.6 

12195729.88819.6898 
714 516 96429.89969.6884 
716 91787589.91669.6870 



n8629. 



802816 

80 4609721734 27829. 

6404 

82 01 

0000 



719 828 
734 
724150 79229.9666 
726572 
729000000^. 



9.6688 
9.5719 
9.5756 
9.5798 

9.5888 



1.76569.6046 
78859.6082 



9.6406 
96009.6448 

9.6477 
98889.6618 
.OOOOiO.6649 
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SQUARE8. CUBC8, 8QUARE ROOT8 4i CUBE ROOTS. 

(continued.) 



Sqasrc 
Root. 



Hoc Sqnarei. 



811801 
8186 



781482 701 

870808 

908815409^780 314 827 

817216788 788364 

741217686 



904 
905819025 



820886743 677 41680.0998 
82264974614264880. 
618 

811751069 

00758 571000^80.1662 



90982 62 
9108881 



911 



82 9921766 
9128817 44 
91888 85 60761 
8858 96 
8872 25766 



889066 

840889771 

84 2724 

84 45 61 

84 64 00 778 668 000)80.8815 



41781 



8482 

860084 788 
9288519 



981 



941 



52880. 



068081 
768550 

048497 
768 551944 

060875 



768575 29620.26659. 

096 218 
778 620 68280.2985 
776151650 



926 65 74 76 
987^85 98 29796 

11 84 
929186 80 41 801 
08066 49 



87 
87 79 



666 
98887 96 44825298672 
827 986019 

584 



8817 21 
8886 



8864 81 



942887864 



88 92^ 
6911] 

89 808 



Ovbos. 



80.0167 

80.r 

80, 
80.0666 



).18289. 



80. 

1908 
80.2150 
80.2824 
80^909. 



80.2820 
.2985 
80.31609. 



924 85 87 7678866902480. 
98585662579146312580. 



80.4802 
80.4467 
80.4681 
80.4796 
00604 357 00080.4969 



94 022 776 

507 068 

799176 762 

765 089 

367 



86 67 61806 954 
982 8686 24809557 666^. 
988870489812166 237 

67 28 56814 760 504 

87 42 25617400 875 



0^96620025 66630.5041 

69822 666 96380.6106 

80.6266 

80.6481 

001680 68400080.6604 



36841 
26643 



561607 
282364 

906625 



69 49 16 646 500 536 30.7671 0.6167 
947 69 66 09 840 276 123 30.7784 9.8201 
946 89 67 04851 971 302 80.7696 9.6286 
9499006 0185467084980.8056 9.6270 
960190 26 00|867 875 000 80.8221 9.63061 



Sqaut 
Boot. 



).08389. 
).06009. 



L1164 
1380 
1.1496 



9.6686 
1.6680 
.6656 
9.6692 
9.6727 

9.6768 
9.6799 
9.6884 
9.6670 
9.6905 



.6941 
9.6976 
9.7012 
9.7047 

.7082 



.7116 
9.7168 
9.7188 

1.7224 
9.7259 



229 96130.34809.7294 

77744630.86459.7829 

29 786 880 467 80.360019.7864 

1.89749.7400 

1.41389.7435 



49130.51239.7645 
9.7660 
1.7715 
9.7750 
9,7785 



5287 
30.( 

30.5614 
80.5778 



621 80.6757 
30.6920 
80.7063 
80.7246 
80.7400 



Cube 
Boot. 



9.7470 
9.7505 
9.7540 
9.7575 
9.7610 



9.7619 
9.7664 
9.7660 
9.7924 
9.7960 

9.7993 
9.8028 
9.6063 
9.6097 
9.8132 



Noa. Squares. 



951 
952 
958 
954 
956 

966 
967 
956 
959 
960 

961 
968 
968 
964 
966 

966 
967 
968 
969 
970 

971 
972 
978 
974 
975 

976 
977 
976 
979 
060 

961 
962 
968 
984 



990 

091 
992 
903 
994 
996 

996 
997 
996 
999 
1000 



90 44 01 
90 63 04 

90 62 00 

91 01 16 
9120 25 

9189 86 
915849 
9177 64 
9196 81 
9216 00 

92 8521 
98 54 44 
92 73 69 
92 92 96 
9312 25 

98 8166 
98 5080 
08 70 24 

98 89 61 
94 09 00 

94 2841 
94 47 84 
94 67 29 

94 86 76 
950625 

95 25 76 
95 45 29 

95 64 84 
966441 

96 0400 

96 23 61 
96 48 24 
96 62 89 

96 82 56 

97 08 25 

972196 
97 4169 
97 6144 
97 8121 
960100 

08 20 61 
96 40 64 
96 6049 
96 60 36 
090025 

99 2016 
99 4000 
99 60 04 
99 6001 

10000001 



Cvbei. 



35180J863 



660065 

662 601 406UM). 

685 528177 

868250 ~~ 

670 98887580.0081 



f.8545 
80.6707 



749380. 



878 728 816 
876467 " 
879217 912180. 
681974 07980. 
664736 00030.1 



30.9192 
9864 
1.9616 
1.9677 



867 508 661181 
890277136|81. 
698 066 84731 
896 841844 
896632126 



31.0468 
81.0644 



69681 



901426 
904 231 
907039 232 
909653 
912 673 



06831. 



20931 



00031 



,0606 
.0966 
81.1127 
.1288 
1446 



31.1609 
1769 



916 496 611 
916 330 04831 
921 1(V7 817 31.1929 
924010424312090 
926869875|81.22S0 



929714176181 

982674 

935 441 352|81 

988 818 

94119200081 



.8209 
,8869 



94407614131 
946 96616881, 
949 868 06731 
95276390431. 
955 67162631.3847 



S 256 31 



160881 



968 565 

961504 

964 430 272|81 

967 361 

970299000181 



978 242 27181 
976 191 466 
979146 6{y781 
962107 764 
966074675 



r 996 31 



986 047 
991026 97331 
994011 
997002 
00000000031 



.0000 
.0161 



.2410 
.2570 
.2780 
.2890 
.8050 



.4006 
.4166 



4484 
4643 



.4802 

81.4960 

5119 

31.5278 

31.5486 



.5595 

.6763 

31.5911 

81.6070 



Cube 
Boot. 



9.6389 
9.6374 
9.8406 
9.6443 
9.6477 

9.8611 
9.8546 
9.8580 
9.6614 
9.6648 

9.6668 
9.6717 
9.6751 
9.6786 
9.8819 

9.8654 
9.6688 
9.8922 
9.8956 
9.8990 

9.9024 
9.9058 
9.9093 
9.9126 
9.9160 

9.9194 
9.9227 
9.9861 
9.9295 
9.9829 

9.9868 
9.9396 
9.9480 
9.9464 
9.9497 

9.9581 
9.9565 
9.9696 
99632 
9.9666 

9.9699 
9.9733 
9.9766 
9.9600 
9.9683 

9.9666 
9.9900 
0.0933 
9.9907 
10.0d00 



d0O 
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PATENT COLD ROLLED STCCL SHAFTING, PI8TON 
ROD8. ETC. 

Made to Wbitworth*! Standard Gauge, and accnrately straightened. 



ROUND. 



Weight 
per root. 



SQUARE. 



Diam. 



5 in. 



Weight 
per foot. 



67.45 
65.50 
60.88 
54.11 
52.62 
48.26 
42.75 
41.04 
89.40 
87.57 
86.40 
85.20 
82.78 
81.58 
80.48 
28.22 
27.16 
26.09 
24.05 
23.06 
22.09 
21.15 
20.21 
19.81 
18.41 
17.55 
16.70 
15.89 
15.07 
14.85 
18.52 
12.80 
12.07 
11.85 
10.69 
10.03 
9.39 
8.78 
8.18 
7.61 



Biam. 



If in. 



If 



If 
11 



Size. 



7.06 
6.62 
6.01 
5.60 
5.52 
6.26 
6.05 
4.61 
4.17 
8.86 
8.77 
8.88 
8.20 
8.11 
8.02 
2.68 
2.52 
2.85 
2.20 
2.05 
1.94 
1.90 
1.77 
1.50 
1.38 
1.26 
1.17 
1.05 
1.00 
.845 
.667 
.586 
.511 
.450 
.875 
.820 
.260 
.167 
.130 
.095 



4 in. 



Weight 
per foot. 



54.42 

47.84 

41.67 

86.92 

80.61 

25. t2 

21.26 

17.25 

18.60 

10.41 

8.98 

7.66 

6.48 

5.81 

4.80 

8.85 

8.^ 

2.99 

2.60 

2.25 

1.92 

1.61 

1.84 

1.08 

.860 

.652 

.479 

.882 

.270 

.218 



The Hhafts are kept on hand at the mill, in lengths of 24 feet 
and are cut to any length desired. 

»CNO row OUR SHAFTING CATALOQUC. 
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COLD-DRAWN 8TECL HCXAQON8. 
SPECIAL STCCL FOR SCREWS. 



Size. 


Ll>B. 

per foot 


Size. 


Lbs. 
per foot. 


Size. 


Lbs. 
per foot 


Size. 
If 


Lbs. 
per foot. 


I 


.195 

.87 

.58 

.56 

.78 


■ 


i 

i 


.98 
1.15 
1.40 
1.66 
1.91 


If 


2.25 
2.58 
2.94 
8.88 
8.78 


4.15 
4.60 
5.07 
5.57 
10.82 



PATENT COLD-ROLLCD 8TEEL FLAT8. 



rOR KEYS, CNQINC OUIOES. 



Ato2 
Ato2 
Ato8 
Ato8 
«to8 
l^to8 



X 
X 
X 
X 
X 
X 1 



and 

and 

and 

and 

to 

to lA 



lAtoJ 
liitol 



ELEVATOR SLIOES, ETC. 

X H to m 
X If to itt 

X 2 to 2A 
X 2|^ to 2jC 

X 2} to ill 



3 
>8 
2Ato3 
2Ato3 
2Ato8 
2(1 to8 



We are already prepared to furnish many sizes of Cold- 
Rolled Steel Flats, and will provide grooves for making 
other sizes whenever the quantities wanted are large 
enough to warrant us in incurring the necessary expense. 

PATENT COLD-ROLLED 8TEEL 
FINGER BARS, 

KNIFE BACKS, 

Z BARS AND 

ANGLE BARS 

FOR MOWERS, REARERS ANO HARVESTERS. 

Bicycle manufacturers will find our Cold-Rolled Steel 
especially adapted to their work. 

Prices will be given on application. 

Estimates made promptly for producing new shapes or 
special sections. 

Note. — On sizes 2V square and larger, the corners are 
slightly rounded. All sizes below 2^" sharp corners. 

All sizes are accurately rolled. 
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TURN BUCKLES. 




B. Size=Diameter of Screw. 

A. Length in Clear between Heads. 

B. Length of Tapped Heads =1^ D. 

C. Total Length of Buckle. 

L. Total Length of Buckle and Stub Ends, when open. 



Size 
D. 


A 


B 


c 


L 


Size 
D. 


A 


B 


c 


h 


t 


6 


i 


7+ 


22 


U 


6 


2f 


Hi 


38 


t 


6 


7A 


32 


14 


6 


m 


11* 


29 


6 




7+ 


22 


2 


6 


3 


18 


29 


t 


6 
6 


» 


;f 


22 
22 


2i 
2i 


6 
6 


if 


12f 

m 


29 
80 


f 


6 


n 


8i 


23 


^ 


6 


3A 


m 


81 


* 


6 


lA 


8f 


24 


2i 


6 


31 


m 


82 


1 


6 


u 


9 


26 


H 


6 


»tt 


m 


82 


H 


6 


m 


9f 


25 


21 


6 


4i 


14i 


38 


U 


6 


u 


9f 


26 


2* 


6 


4,V 


14ft 


88 


n 


6 


2tV 


m 


27 


3 





4i 


16 


34 


u 


6 


2i 


m 


27 


ai 


6 


4i 


15J 


86 


H 


6 


2A 


lOJ 


28 


3i 


6 


Si 


16i 


87 



Lengths given above are Standard for Bridge, Roof and ordinary 
Truss Buckles. 

They have a guaranteed strength of 60,000 pounds per square 
inch of section of bolt at bottom of thread. Stub bolt ends are 
made ol good bridge Iron having tensile strength of 60,000 pounds 
per square inch. 

. Open Buckles of this form can be adjusted with a bar, hook, or 
wrench, and have the great advantage of showing the ends of the 
bolts, s6 that inspectors can see that they ha^e a good hold of 
thread, and do not butt together. 
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MENSURATION 

ff=3.1416926536 
-^1.6708 



8 



=1.0473 



—=0.7854 
4 



12 



l=0J3618 
r=0.04909 



64 
J-=0.81881 

IT 

-V=0.10132 

7r»=fl 



ir»=81.00628 
log. 7r=0.4971499 

V5i^l.77246 

4/^^.56419 
log. |/7r=0.2485749 




or very nearly : 
= a 2 r 0,008727 






CIRCLE. 

A = area. r =:radius. 

<i=diameter. F=contents. 

A=^'^'=0.'7md» ^=1,13888 VT 

8ECTOR. 



860 



SEGMENT. 



-^= T^^— 'Sin. a I !L 
ll80 J 2 

or approximately 



^(8A»+4.») 



For flat segments very nearly Aas^sh 
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M CN8U RATION— CONTINUCD. 
TRIANGLE. 



A^ V «X(«— a) (a—b) (sr-c) . 
if 8 half of the sum of the sides a, h, and e 
or=baseXhalf perpendicular height. 

POLYGONS. 

Area of any irregular polygon can be found by dividing 
the polygon into triangles ana take the sum of the triangles* 
area. Area of any regular polygon 



_ No. of sides 
2 



X (circumscribed rad.)* X sin. 



CLLIP8C.— A=:7ra& 




2ir 

No. sides. 

PARABOLA.— ^=1 8 h 

f 



h-a^- 



ARCA OF ANY IRREGULAR PLANE 8URFACE. 





j»- -d- -i— d— ^f — d--4— d --:i<- 

Divide the surface into any number, say n, parallel stripe 
of equal widths, d, whose middle ordinates are represented 
by h h h h t..^^ 

1 S 8 4 ft-1 • 

then is, after Poncelet's rule, 

1 »/ 

but more exact after Francke's rule, 
A = d^h + ifgd(8a+hr'9h)-\'./ifd(8h + h '9h\ 
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MCNSHIIATION-eONTINUBD. 



CYLINDER. 



d* 
4 



V=^h 



SPHERE. 



A^TTd* 




F= 



TTd* 



PYRAMID AND CONE. 

A s= periphery or circumference of base X half slant height. 
V = area of base -{- i perpendicnlai height. 

FRUSTUM. 

A r= sum of peripheries or circumferences of the two ends 
X half slant height + Area of both ends. 

Frustum of a cone. V=^ irh(E* + r* + Br) 




Prustum of pyramid. F=:i h(B-\- V Bb + b) 

(h being the distance of the two parallel end surfaces 
£and^ 
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MENSURATION-CONTINUED. 
PROPERTIES OF THE CIRCLE. 

Ciroumference = Diam.X 8.1416 or ^. 
Diam. X .8862 = Side of an equal square. 
Diam.X. 7071= ** inscribed *' 
Diam. • X 7854 = Area of circle. 
Radius X 6.2832 = Circu mference. 
Ciicumfer^ioe = 8.5446 Varea of circle. 
Diam .= 1 . 1288 ^area of circle. 
Length of arc = No. of degrees X. 017458 radius. 
Degrees in arc whose length equals radius = 57^ 2058. 
Length of an arc of 1® = Radius X. 017468. 
" " •* 1' = Radius X.00C2009. 

'* 1" = Radius X. 0000048. 
fr=Proportion of circumference to diameters8.1415026k 
»r«=9.8696044. 
V^l^ 1.7724588. 
Log. »r= 0.4971499. 

-i-.=0.8188001. 

-4r=-002778. 
860 

i??-=114.59 

IT 

TRIGONOMETRICAL FORMUUC. 
GENERAL EQUIVALENTS. 

The diagram shows the different trigonometrieal ex- 
pressions in terms of the angle A, 

In the following f ormuhe Radius s= 1. 
>^j ' OotA 
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MENSURATION-CONTINUED. 

Complement ol an angle = its difference from W 
Supplement of an angle = its difference from 180* 

Sin.= J— =???.•= V(1-.KJ08.*) 
ooflec. cot. ^ 

Tan.=55:=JL 
COS. cot. 
1 tan. 

Sec.= VRad«+tan«=— --: 

Cos.= V(l=5E:-)=g;=«in.Xcot.= A. 

Cot.=— =— Coseo.=-1- 
sin. tan. sm. 

Versin. = Rad.— cos Coversin. = Bad.— Sin. 
Bad. = tan. X cot.= V sin.H cos.» 

SOLUTION OF mOHT-ANOLEO TRIAN0LK8. 

Hypoth.* =base«+perpend.* 
Ba8e«=(hyp.+perp.) X(hVp.— perp). 
Perp.«=(hyp.+ba8e)X(liyp.-base). 

Sin.= a4 

Co8.a=--^ 

Tan. a=-4- 

Gosec. a ^ 

Sec.«=4 

5= O cos. a = ^ cot a s=s 
V {C+A) (C-A) 
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MEN8URATION--CONTINUED. 
•OLUTION OF OBLIQUE- ANOLKD THIANQLBS. 




Value of any side O is : 

C ^- ^ ^^* ^.^^ ^°' ^ -,, -^ 

sin. a sin. b cos. 6+sin- ^ cot. e 

C = _? =^ COS. H"-^ 

006. o-f^n. a cot. o 

(fe V^«+J?«— 2^ 5 COS. c=s 

i^ COS. o+'S sin* A cot. b 



Value of any angle a is: 

Sin. a^^sin.c^Asin.6^^^ ^j^^ 

Sin. a= sin. b coa. c-f cos. & sin. c 
Cos. a =sin. & sin. c— cos. b Cos. c 

Cos.a=^+^'-^^ 

Tan /|~ "^ ^* ^ ^ J. sin, b 
B—A COS. c~C~-A COS. ft 

Tan.a=^°'^+^'^ 
tan. 6 n.c at!r-l 
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